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Abstract
Global rankings are a popular way for governments, HEI’s, faculty, staff, and
students to compare institutions worldwide, therefore it is important to rank well.
However, in order to have top-quality research and education programs, HEI’s need to
have significant financial resources. The purpose of this study was to explore the
relationship between an institution’s financial resources and its global ranking. The
results of this study provide additional insight and a better understanding of global
rankings and the nature of the relationship between various financial resources and
global rankings.
This was a quantitative study that used ranking data from the Academic Ranking
of World Universities (ARWU) and Times Higher Education (THE) World University
Rankings, as well as financial data from IPEDS. Descriptive statistics were presented
to develop an awareness of the data set characteristics. Linear regression and the
Pearson Product-Moment Correlation Coefficient (PPMCC) were reported to gauge the
strength of the relationship between the financial resource independent variables and
the global ranking dependent variables.
This study indicated there was a strong relationship between an institution’s
financial resources and its global ranking as there was a strong positive correlation
between total revenue and an institution’s global ranking. In addition, the study showed
that institutions should continue to self-generate financial resources, such as tuition
xv

revenue and research funding. This is especially true for research funding as it had the
strongest relationship with ranking, which means institutions would be wise to continue
focusing on investing in their research programs. This study also showed that some
financial variables such as endowment size and state appropriation only had weak to
moderate relationships with the global rankings.
Based on this study, one could conclude then that global rankings are influenced
by money, which supports the claims of critics that university rankings are biased.
Thus, institutions will continue to be challenged to find some balance between investing
in what global rankings measure while also maintaining other initiatives that address
their core missions but are not counted in the rankings.
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Chapter 1
Introduction

Background
It seems that human beings are obsessed with rankings as we try to rate
everything in our lives, from most reliable automobiles to best tasting restaurants.
Higher education (HE) is no different, as national university rankings have been used in
the United States for a very long time (Altbach, 2012; Harvey, 2008; Kehm, 2014;
McDonagh, Antonio, Walple, & Perez, 1998). One major national ranking system in the
United States is the U.S. News & World Report rankings of the best colleges in
America. U.S. News began its ranking of American colleges in 1983 and is considered
the godfather of university rankings (McDonagh, Antonio, Walpole, & Pérez, 1998). The
U.S. News rankings are extremely popular, and the popularity for university rankings
has grown around the world (Harvey, 2008; IHEP, 2009, September; Merisotis &
Sadlak, 2005).
University rankings and league tables, which is what some countries refer to
them as, now appear in many countries with both specific academic disciplines being
ranked along with entire institutions (IHEP, 2007; Merisotis & Sadlak, 2005). However,
the latest university rankings trend takes things a step further. For the past decade
university rankings have taken on a global perspective with the creation of global
1

ranking systems. Global ranking systems are a variation of national rankings, but with
global rankings institutions are being compared and ranked against other higher
education institutions (HEIs) around the world (IHEP, 2009, May; Usher & Savino,
2007). According to Marklein (2015), there are at least ten major ranking outlets around
the world. The U.S. News & World Report released its first global university rankings in
2014, but the best known examples of global rankings systems are: The Academic
Ranking of World Universities from Shanghai’s Jiao Tong University (ARWU) and the
World University Rankings from the Times Higher Education Supplement of Britain
(THE) (Altbach, 2012; Clarke, 2007; Fischer, 2013; Kirk, 2013).
The importance of global university rankings is increasing as the world becomes
globalized and as higher education becomes more internationalized. Marginson (2006)
stated:
We can begin to imagine higher education as a single world-wide arrangement:
not as a unitary ‘global system’ but as a more complex combination of (1) global
flows and networks of words and ideas, knowledge, finance, and interinstitution
dealings; with (2) national higher education systems shaped by history, law,
policy and funding; and (3) individual institutions operating at the same time
locally, nationally and globally. (p. 1)
This single world-wide arrangement is a significant change for higher education and
puts pressure on national governments to make sure their HEIs are competitive on a
global scale.
Governments at the federal, state, and local levels have taken notice of the
impact that global rankings are having on higher education. University rankings are
2

now prominent in many countries and governments are structuring their higher
education systems so that their universities can become world-class (Mok & Cheung,
2011). Specifically, “several governments (e.g., China, Japan, Germany and South
Korea) have expressed, and are acting on, their intention to fund their institutions
selectively to ensure that at a not-too-distant date they will have several universities that
rank amongst the world’s best” (Tapper & Filippakou, 2009, p. 55). Global ranking is
one measurement governments are using to gauge if their institutions are world-class
and therefore gauge their competitiveness (Bowman & Bastedo, 2011). Since countries
are being judged in global terms (Marginson & Wende, 2007), they are taking the
rankings very seriously as having their HEIs rank well brings a sense of national pride.
Similar to national governments, colleges and universities themselves
benchmark and compare their performance against that of other peers around the world
(Altbach, 2012). Institutions are recognizing the importance that rankings could have for
them, and many universities set their strategic initiatives based on metrics that could
improve their ranking. In particular, many institutional leaders use rankings to influence
organizational mission, strategy, personnel, recruitment, and public relations
(Hazelkorn, 2007; Hazelkorn, 2008). In fact, many institutions across the world from
Europe to Asia have revised or created new strategic plans so they can be seen as
world-class as defined by the rankings (IHEP, 2009, May; Kaba, 2012).
When institutions do rank well in a specific ranking, they are quick to market their
position (Ehrenberg 2002). And institutions need to rank well and market their rankings
to attract the best faculty, staff, and students as the internationalization of higher
education has increased mobility for everyone (Harvey, 2008; IHEP, 2009, September).
3

According to Webometrics (2016), there are now over 24,000 universities around
the world; therefore, faculty, staff, and students have a wide range of institutions from
which to choose. This current global environment has created steep competition among
institutions to recruit and retain the best faculty, staff, and students. Some faculty and
staff use rankings to help determine where they will work (Charon & Wauters, 2008;
Fischer, 2013). Likewise, some students will make decisions to attend a university
according to an institution’s ranking (Bowman & Bastedo, 2009; Charon & Wauters,
2008; Fischer, 2013; Kaba, 2012). This makes sense as students want to attend a
university with a good reputation as most believe their degree will likely be more
valuable to obtain a job. In addition, faculty and staff would like to be employed at
institutions with a good reputation as it may help to enhance their careers.
This recruitment of the top faculty, staff, and students contributes even more to
increase an institution’s reputation (Bowman & Bastedo, 2011). In sum, information that
gauges academic quality on a global scale is in high demand (Dill & Soo, 2005).
Therefore, obtaining a higher global ranking is a key strategic goal for many institutions.
In order for countries and universities to make correct decisions that will ultimately lead
to improved rankings, there needs to be an in-depth understanding of the various global
ranking systems.
University ranking and league tables are produced by various organizations such
as media outlets (e.g., newspapers and magazines), government agencies,
independent nonprofits, professional societies, and academic research centers (Dill &
Soo, 2005; IHEP, 2009, May). Each organization has different goals in that some are
trying to provide consumers with information, and others use the data to determine
4

academic quality. Although they all have different goals, each organization produces a
list of institutions comparatively ranked according to a common set of indicators in
descending order (IHEP, 2007). The original methodology used to create the rankings
was very simple in the beginning, as many only asked academic leaders to rate
institutions based on perceived academic quality. The methods have advanced since
then with many ranking systems using various indicators and approaches to determine
the rankings.
Even with the advanced metrics, many academic leaders say that university
rankings are not a fair method to measure academic quality, such as an institution’s
strengths and weaknesses (IHEP, 2009, May; Kaba, 2012). Furthermore, many critics
of the ranking systems cite specific biases in which some institutions hold significant
advantages over others. Some biases include advantaging older, elite, and AngloAmerican institutions (Kaba, 2012). In addition, when you look at the top ranked
institutions, it is apparent that research universities are seen as world-class (Horta,
2009). However, even with these apparent weaknesses, there are some positives from
rankings. University rankings do provide reliable data, have transparent methodologies,
and have clearly stated goals (IHEP, 2009, September). These apparent strengths at
least provide an idea of what is valued and how the process works. In addition, no
matter what critics or higher education leaders say, rankings are here to stay (Altbach,
2012; IHEP, 2007; Merisotis & Sadlak, 2005; Sadlak, Merisotis & Liu, 2008). Altbach
specifically stated, “If rankings did not exist, someone would have to invent them. They
are an inevitable result of higher education’s worldwide massification, which produced a

5

diversified and complex academic environment, as well as competition and
commercialization within it” (2012, p. 27).
Since global rankings are now an integral part of higher education, many
governments have increased investment of public funding into making their institutions
competitive on a global scale (Horta, 2009). This type of financial support is severely
needed in order for institutions to recruit leading researchers and the brightest students
for top level education programs and research activities. It should not be surprising that
not all countries have top rated universities. Kaba (2012) stated:
One would expect that since there are at least 238 nations, territories and entities
in the world, there would be an almost equal distribution of the top 200
universities among almost all of these nations. However, one must not think that
this will be a common expectation, especially within the field of higher education.”
(p. 8)
The current list of top rated world-class universities have annual budgets over $1
billion (Hazelkorn, 2008). In addition, countries with multiple highly ranked institutions
normally commit a significant portion of the nation’s GDP to higher education. This is
important because Marginson (2007) found a link between a nation’s GDP and having
universities ranked in the top 100. Furthermore, Kaba (2012) stated that “the larger the
amount of a nation’s gross domestic product (GDP) or GDP per capita, the more likely it
could be in the position to have at least one college or university ranked in the top 200”
(pp. 19-20). In sum, it appears that countries that invest heavily into higher education
tend to have better ranked institutions.
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Statement of the Problem
As global rankings popularity continues to soar, and as the rankings continue to
become more integrated within higher education, it is imperative to study all aspects of
the ranking systems. Specifically, what external variables have significant influence on
an institution’s rankings? One such external variable, financial resources, has been
discussed on a limited basis in the literature.
There have been many studies conducted on the various higher education
institutional global ranking systems over the years. Some studies focused on critiquing
the ranking methodology by pointing out specific weaknesses and biases. Other
studies researched how the global ranking systems were being used by faculty,
students, HEI administrators, governments, and industry. In general, global ranking
systems are seen as a measure of academic quality by many stakeholders, and if
institutions aim to compete in the global higher education market, they may need to rank
well. In order to be competitive in today’s world, institutions must possess top level
graduate education and research programs. However, having a robust graduate
education program and strong research enterprise sounds easy in theory, but it is
anything but easy. Typically, it takes a significant amount of financial resources to have
a robust graduate education program and a strong research enterprise. Ghazarian
(2011) stated that if higher education institutions are to perform well on the rankings,
they must be financed as it is very costly to have competitive education and research
programs.
Unfortunately, there is a gap in the literature regarding the specific relationship
between an institution’s financial resources and an institution’s global ranking. Most of
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the literature states that large, old, and research intensive institutions rank well, but very
little research has been conducted on the specific relationship between financial
resources and their impact on rankings. Ghazarian (2011) further stated that additional
research could investigate global ranking differences in higher education institutions by
the source of their funding.
This research project built on previous research of how financial resources impact
an institution’s ranking. Most research in this area has been focused on a more macro
level financial relationship, such as the relationship between GDP and how many
institution’s rank well for specific countries. This research project looked at the micro level
relationship between specific financial resources and an institution’s ranking.
The overall problem is that institutions need to have a deep understanding of the
global ranking systems and what type of financial commitment it may take to create high
level graduate education and research programs that will rank well on a global scale.
Institutions complain about rankings, yet they continue to cite rankings in their marketing
materials which only reinforces the connection between rankings and HE. Furthermore,
human beings tend to rank almost everything in their lives, and higher education is not
immune to this human desire. The bottom line, like it or not, rankings are not going
away!

Purpose of the Study
The purpose of this study was to explore the relationship between an institution’s
financial resources and its global ranking. The study further examined whether their
rankings change in relation to increases or decreases in specific funding sources. The
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results of this study provide additional insight and a better understanding of global
rankings and the nature of the relationship between various financial resources and
rankings.

Research Questions
The study explored the following questions:
1. What is the relationship between an institution’s financial resources and its
global ranking?
a. What is the relationship between an institution’s endowment size and
its global ranking?
b. What is the relationship between an institution’s research funding and
its global ranking?
c. What is the relationship between an institution’s state appropriation
and its global ranking?
d. What is the relationship between an institution’s tuition revenue and its
global rankings?
e. What is the relationship between an institution’s total revenue and its
global ranking?
2. In what ways, does an institution’s ranking change when there is an increase
or decrease to its financial resources?
a. In what ways, does an institution’s ranking change when there is an
increase or decrease to its endowment size?
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b. In what ways, does an institution’s ranking change when there is an
increase or decrease to its research funding?
c. In what ways, does an institution’s ranking change when there is an
increase or decrease in its state appropriation?
d. In what ways, does an institution’s ranking change when there is an
increase or decrease to its tuition revenue?
e. In what ways, does an institution’s ranking change when there is an
increase or decrease to its total revenue?

Delimitations
The study was limited to five primary independent variables: endowment size,
research funding, state appropriation, tuition revenue, and total revenue. This limitation
helped to control the size of the study as HEIs have numerous funding and revenue
streams, and this study only focused on some of the major funding sources.
Another delimitation is that there are other global ranking systems in existence,
but they were not selected for this study. These other global ranking systems were not
included because they were too new or not as well recognized in the research literature;
therefore, the two most researched and recognized were used in the study: The
Academic Ranking of World Universities from Shanghai’s Jiao Tong University (ARWU)
and the World University Rankings from the Times Higher Education Supplement of
Britain (THE).
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Limitations
The first limitation of the study was that the population for this study was limited
to HEIs that are ranked in both ranking systems. Therefore, HEIs that were not ranked
or were only ranked in one of the ranking systems were excluded from the study. This
is important to note because there could be key differences between institutions that are
in the ranking systems as opposed to those institutions who are not. In addition, many
other HEIs such as community colleges, liberal arts colleges, and for-profit
organizations were not included in the study as they are not ranked.
The second and third limitations are centered on the study sample. The study
sample was limited to US HEIs because it is difficult to obtain financial resource data for
foreign HEIs. This is important to note because there could be key differences between
US HEIs and Foreign HEIs that will not be studied. In addition, the study sample was
limited to public institutions only as private institutions have different financial reporting
requirements which makes comparing public and private institutions difficult.
A final limitation is that the global ranking systems have not been in existence for
a long time. The U.S. News & World Report rankings have been around since the early
1980s, but the two global ranking systems that were used for this study have only been
around since 2003 – 2004.

Operational Definition of Terms
Several of the key terms can be defined or interpreted several different ways.
For the purpose of this study, the following operational definitions of terms were used:
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Endowment Size was defined using the IPEDS definition of
Endowment Assets which are gross investments of endowment funds, term
endowment funds, and funds functioning as endowment for the institution and
any of its foundations and other affiliated organizations.
Research Funding was defined using the IPEDS definition of Grant and Contract
Revenues which are revenues from governmental agencies and
nongovernmental parties that are for specific research projects, other types of
programs, or for general institutional operations (if not government
appropriations).
State Appropriation was defined using the IPEDS definition of Government
Appropriations which are revenues received by an institution through acts of a
legislative body, except grants and contracts. These funds are for meeting
current operating expenses and not for specific projects or programs. The most
common example is a state's general appropriation.
Total Revenue was defined using the IPEDS definition of Total All Revenues
which represents the sum of all revenues.
Tuition Revenue was defined using the IPEDS definition of Tuition and Fees
which are revenues from all tuition and fees assessed against students (net of
refunds and discounts and allowances) for educational purposes.

Chapter Summary
HEI ranking systems are becoming the norm across the world, and global
rankings are receiving a significant amount of attention because they are a popular
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means to compare institutions around the world (Bowman & Bastedo, 2011).
Universities are making strategic plans that will help them improve in the rankings, and
entire nations are building their higher education programs so that their institutions will
rank well. If universities expect to compete in the global world, they will need to focus
on graduate and research activities (Horta, 2009). Unfortunately, it takes a substantial
amount of financial resources to produce high quality education and research; therefore,
a large financial investment is needed. Most of the research on global rankings has
been focused on their methodological flaws and how they are used. There is very
limited research on how financial resources impact rankings. This study addressed the
gap.
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Chapter 2
Review of the Literature

Introduction
This chapter provides a review of the foundational topics discussed in this study.
These topics include: a brief history of university rankings, common methodologies used
to determine the rankings, a review of two global ranking systems, critiques of the global
rankings systems, use of the rankings and their impact on HE, a review of the common
financial resources that fund HEIs, and the impact of Academic Capitalism.

History of University Ranking Systems
There are varying perspectives as to when exactly the first university focused
ranking was conducted. However, it is estimated that the first rankings took place
approximately 100 years ago concentrating on specific academic disciplines or units
and that the rankings were completed by academics (Kehm, 2014). The ranking of
specific disciplines eventually transitioned into institution-wide classifications and
rankings of HEIs in the United States. “In the market-orientated system of higher
education in the United States, the Carnegie Foundation for the Advancement of
Teaching has published a regularly updated classification of colleges and universities
since 1973” (Jons & Hoyler, 2013, p. 48). In addition, the ranking of only specific
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disciplines by those within the academy changed significantly when the U.S. News &
World Report released its ranking of the top US colleges based on a survey of college
presidents in 1983. The U.S. News ranking is considered a game changer because
they were a commercial entity that ranked entire institutions. Since that initial release
national rankings have become widely read, praised, and debated (McDonough et al.,
1998).
Rankings quickly became a big business and significant revenue stream for
many private media outlets (e.g., magazines) around the world as many entities
imitated the U.S. News college rankings. “In the course of the last two decades,
higher education ranking systems and league tables have emerged in dozens of
countries” (IHEP, 2007, p. 1). Examples include, Maclean’s in Canada, Der
Spiegel in Germany, the Asahi Shimbun in Japan, the Times Higher Education
Supplement and the British Guardian in United Kingdom, Perspektywy Education
Foundation in Poland, the French Nouvel Observateur, the Irish Sunday Times, the
Italian La Repubblica, the Russian Finance, and numerous others worldwide.
The initial methodology was simple in that college presidents were surveyed
asking them to identify the nation’s best HEIs. The methodology has advanced greatly
since then although it has always been a process of trial and error with specific
indicators being used and weighted differently over the years. However, ranking
systems had to limit the trial and error approach because in order to be considered a
successful ranking system, it must try to balance between showing too few changes in
rankings over time, which leads to disinterest, and generating too much change, which
leads to illegitimacy (Bowman & Bastedo, 2011).
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One major issue with early rankings is that much of the data used in the rankings
were self-reported from institutional officials, and this allowed institutions to “game” the
rankings systems by manipulating data central to the league table rankings so that their
own rankings could improve (Ehrenberg, 2002). For example, an institution could alter
entering student test scores to a higher number, which would improve their score for
that metric. This type of manipulation was possible because the self-reported data used
in university league tables was not and is not subject to government regulation or audit
(Dill & Soo, 2005). Yet, even with these limitations, the popularity of rankings continued
to grow in the US.
The rest of the world soon recognized the popularity growth in the US. In
particular in Asia, many countries in Asia have a growing interest in the development of
higher education which has been a driving force for the increasing popularity of
university rankings (Jons & Hoyler, 2013; Mok, 2014). The popularity of rankings in
Asia led to changes in the early 2000s as national university league tables were
basically extended to become global rankings. This is important because global
rankings changed the perspective from a national standpoint to a global view as
universities were now being ranked among their peers with other universities from
around the world (Jons & Hoyler, 2013).
U.S. News is considered the founding father of college rankings, and it
established a culture for HEIs to be ranked, which has now become a worldwide
phenomenon; as such, rankings are now conducted on both a national and international
scale. Furthermore, some rankings are being based on various indicators such as
research, education, or student success (Harvey, 2008); therefore, the types and
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number of indicators vary by each rankings system.

Methodology of Ranking Systems
In general, ranking systems compare institutions on a broad range of indicators.
Usher and Savino (2007) stated, “University rankings are lists of certain groupings of
institutions, comparatively ranked according to a common set of indicators in
descending order that are meant to boil down entire institutions into single, comparable,
numerical indicators” (p. 6). Each ranking system selects the indicators it deems as the
most important to gauge the academic quality of higher education institutions; therefore,
the number of indicators and type of indicators between ranking systems can vary
significantly. In addition to varying on the type and number of indicators, each ranking
system also varies in how it weighs each indicator as each ranking system decides how
much importance each indicator will carry in its calculation.
The Institute for Higher Education Policy (IHEP, 2007) summarized the process
into several steps: first, data are collected on the indicators, either from existing sources
or from institutions themselves; second, the type and quantity of indicators are
gathered, and each indicator is scored; third, the scores from each indicator are
standardized, weighted, and aggregated; lastly, the data on each indicator are turned
into a “total score” with this total score being used to determine the ordinal ranking.
According to Usher and Savino (2007), the three most common methods for a
ranking system to collect indicator data comes from three primary sources. The first
source is the use of survey data as surveys allow stakeholders to provide their opinions
on different institutions’ quality regarding teaching, research, and scholarly activity. A
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second source is for ranking systems to obtain impendent data from government
agencies, such as financial data on institutions. The third source is to use self-reported
data from universities themselves, such as student enrollment data. Typically, once the
data are collected for an indicator, a perfect score of 100 is assigned for the institution
with the highest value for that indicator. This is then completed for all the indicators with
varying weights being applied to each indicator which stresses how important a
particular indicator is for that ranking system. Once the weight is applied, all the
indicators are tallied for a “total score,” and the ordinal ranking is produced. This
process could lead to differences in output as the choice of indicators and assigned
weight allow the ranking systems to decide who is the best (Usher & Savino, 2007).
However, despite major differences in the methodology, specifically the types and
quantity of indicators used to rank universities, there is a surprising level of agreement
between the various ranking systems as to which universities are considered the best in
a particular country or in the world (Usher & Savino, 2007).
In sum, methodologies for university rankings and league tables have evolved
over the years, from simple reputational surveys at the national level to more
quantitative advanced calculations. In addition, ranking systems continue to use
different methodologies and indicators to define what they value. Ordorika and Lloyd
(2014) stated, “As with any hierarchical classification, the design of the rankings’
methodologies is ideologically charged, reflecting the priorities and values of their
creators” (p. 391). These values lead ranking systems to define what they deem is high
quality teaching, research, and scholarly activity which tends to impose a “one-size-ﬁts-
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all” approach to the matter; which is one reason why they are so controversial (Usher &
Savino, 2007).
This controversy in methodology will continue to grow as higher education
continues to become globalized. Globalization has led the focus being shifted from
national to worldwide university rankings as media coverage and the preferences of
government policymakers look internationally at ranking systems. However, it is
important to note that university rankings are still in their infancy; this is particularly the
case with respect to global rankings and league tables, as they have a restricted range
of possible indicators due to the lack of available cross-national comparative data
(Usher & Savino, 2007). Nevertheless, international rankings are popular, and there are
two ranking systems that have the greatest impact on a global level – the Academic
Ranking of World Universities (ARWU) and the Times Higher Education World
University Rankings (THE) (Ordorika & Lloyd, 2014; Yudkevich, Altbach, & Rumbley,
2015).

Introduction of Global Ranking Systems (ARWU and THE)
“The aim to formally identify the world’s ‘best’ universities in annually published
world university league tables and rankings marks a new era of globalized higher
education at the beginning of the 21st century” (Jons & Hoyler, 2013, pp. 47-48). This
process started when the Academic Ranking of World Universities (ARWU) first
published its world universities rankings in 2003. The first ranking was conducted by
the Center for World-Class Universities, Graduate School of Education (formerly the
Institute of Higher Education) of Shanghai Jiao Tong University, China, and rankings
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are updated on an annual basis (About ARWU, 2016). The ARWU is unique in that its
ranking is produced by individuals in the academy (Kehm, 2014).
ARWU currently ranks more than 1,200 universities around the world every year
with the best 500 being published in their annual ranking and league table (About
ARWU, 2016). The ARWU’s initial purpose was for Chinese universities to measure
their global standing by comparing themselves to other universities from around the
world, specifically measuring the gap between Chinese universities and world-class
research universities (Harvey, 2008). However, the ARWU purpose quickly expanded
as it soon became the primary option to rank institutions around the world, and it
ultimately became the most influential, credible, and widely used global ranking system
in the world (Harvey, 2008; Marginson & Wende 2007).
The Times Higher Education (THE) World University Rankings was first released
in 2004 in collaboration with Quacquarelli Symonds (QS) with the goal of providing a
holistic ranking of the best universities in the world (About THE, 2016). THE describes
itself as “the best guide to the world’s top universities,” and it first published its own
ranking in 2010 after breaking its relationship with QS (About THE, 2016). It currently
ranks the top 800 universities in the world every year by pulling qualitative and
quantitative data from 1,200 universities in 88 countries (About THE, 2016).
The Times Higher Education World University Rankings is published by a
London-based weekly magazine and is one of the best known examples of world
rankings (Harvey, 2008). THE stated:
It is the only global university performance tables to judge research-led
universities across all their core missions by employing 13 carefully calibrated
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performance indicators to provide the most comprehensive and balanced
comparisons, which are trusted by students, academics, university leaders,
industry and governments (THE Methodology, 2016).
THE is seen as one of the newest rankings, and it has received high praise as it learned
from earlier rankings lessons in order to provide a comprehensive and multifaceted
perspective (Altbach, 2012).

Global Ranking Methodologies and Critiques of the Methodologies
Any legitimate ranking system will possess a robust methodology to calculate the
scores that will lead to the ordinal ranking. As discussed in the general methodology
section, the determination of which variables and indicators to include and how they
should be weighted is extremely important. Additionally, the goal of any ranking system
should be to try to obtain an unbiased ranking, although an argument could be made
that this is not possible. The two global ranking systems ARWU and THE do employ
their own methods, variables, and indicators to determine rankings; therefore, both have
their own uniqueness, strengths, and weaknesses, but there is also some overlap
among them.
The ARWU uses several indicators to judge academic and research
performance. The first indicator is the number of alumni winning Nobel Prizes and
Fields Medals. This is determined by counting the total number of alumni, those who
graduated with Bachelor, Master’s, or doctoral degrees from the institution with more
credit being given for more recent graduates. The second indicator is the number of
staff winning Nobel Prizes and Fields Medals in Physics, Chemistry, Medicine, and
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Economics and Fields Medals in Mathematics. It is important to note that ARWU gives
more weight to more recent prize winners and that the staff member must at the
institution when they win the prize. The third indicator is the number of highly cited
researchers selected by Thomson Reuters with only the primary institutional affiliations
receiving credit. The fourth indicator is the number of articles published in Nature and
Science between 2011 and 2015. Please note that different weight is given for various
authors, such as the first and second author receiving more credit than third and fourth
authors. The fifth indicator is the number of papers indexed in Science Citation IndexExpanded and Social Science Citation Index. The last indicator is the per capita
academic performance of an institution and this is obtained by using the weight scores
for the other 5 indicators divided by the number of full-time academic staff. It is
important to note if ARWU was unable to obtain the count of academic staff then the
weighted scores of the five indicators is used (ARWU Methodology, 2016). ARWU
follows the standard methodology in that the highest scoring institution on a particular
indicator is assigned a score of 100, and other institutions are calculated as a
percentage of the top score (ARWU Methodology, 2016). Figure 1 contains a
breakdown of the various indicators and the weight that each indicator carries in the
ARWU calculation and it is important to note that ARWU indicators and weights have
stayed consistent over the past 3 years.
In reviewing the indicators for the ARWU, it is apparent that it places a high value
on research performance. Harvey (2008) stated that there is no real reference to
teaching in the ARWU methodology. However, according to Marginson and Wende
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Alumni of an institution winning Nobel
Prizes and Fields Medals
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Staff of an institution winning Nobel
Prizes and Fields Medals
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Papers published in Nature and
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20%

Papers indexed in Science Citation
Index-expanded and Social Science
Citation Index

20%

Per capita academic performance of
an institution

Figure 1. ARWU indicators and weights. This figure illustrates ARWU indicators and
percentage weights.

(2007), the focus on research productivity was no mistake, as they stated that ARWU’s
focus on research performance was a purposeful decision as ARWU stakeholders
believed research data were the only sufficiently reliable data available for the purpose
of comparing data internationally. In addition, ARWU stakeholders believed that
research performance data are the most important single determinant of global
university reputation. With that said, the ARWU focus on research performance allows
universities to compare their research productivity to other HEIs across the world.
“These data are helpful in mapping the global position of nations and HEIs, especially to
the extent that higher education is imagined as a competition among nations and
among HEIs for status and resources” (Marginson & Wende, 2007, p. 313).
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Since ARWU is heavily focused on research performance, there are some
inherent biases in regard to which HEIs will rank well. In general, the ARWU tends to
favor prestigious universities that have the following characteristics: are older, located in
the West, produce or can attract Nobel and Fields prizewinners, have the ability to
amass a strong research performance over a broad range of research fields, pay high
salaries, offer the best infrastructure, such as providing faculty with excellent
laboratories and libraries, and are particularly strong in the hard sciences such as health
related fields.
According to Marginson and Wende (2007), the Nobel Prize criterion is perhaps
the most controversial, as the prize involves politicking; therefore, scientific merit is not
the only determining factor. In addition to the politicking of Nobel Prizes, the indicator
for the number of staff winning Nobel Prizes and Fields Medals is troubling because it
only gives credit for hard science related prizes plus economics, therefore it discounts
the humanities such as the Nobel Prize for literature. Additionally, there are concerns
about the indicator looking at the number of papers published in Nature and Science as
these two journals mainly print publications in the hard sciences. Another critique is that
the highly cited researcher indicator, along with the two indicators that look at
publications are also biased to Western institutions. ARWU also tends to favor
universities from English-language nations because English is the language of
research; therefore, publication indices also rely heavily on the top peer-reviewed
journals in English, giving an advantage to Anglo universities, specifically the United
States (Altbach, 2006; Altbach, 2012). In sum, the HEI that will rank the highest in the
ARWU system will be old, be seen as elite, have enough funding to hire a large number
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of top level researchers which focus on the hard sciences; hence, universities who have
a top education program will not rank well as research performance dominates this
ranking system (Kirk, 2013).
As previously discussed, since the ARWU concentrates almost exclusively on
research performance (90% of the total score) at the expense of learning and teaching,
it opened itself to quite a bit of criticism (Taylor & Braddock, 2007). However, there are
some apparent strengths as the ARWU is transparent with their methodology and sends
a clear message that they value research performance above all else. In addition, the
ARWU is one of the few ranking systems that does not request data from institutions
themselves; therefore, there is less concern of institutions trying to game the system. In
sum, “ARWU’s consistency, clarity of purpose, and transparency are significant
advantages over other ranking systems” (Altbach, 2012, p. 30).
Similar to the ARWU, the THE World Rankings also uses multiple indicators to
judge research-intensive universities; however, THE judges across all HEI core
missions: teaching, research, knowledge transfer, and international outlook. The
performance indicators are grouped into five different areas. The first indicator is
teaching (the learning environment) and it is determined by a reputation survey, staff-tostudent ratio, doctorate-to-bachelor’s ratio, doctorates-awarded-to-academic-staff ratio,
and institutional income. The second indicator is research (volume, income and
reputation) and it is based on a reputation survey, research income, and research
productivity. The third indicator is citations (research influence) and THE quantifies the
number of times an institution’s published work is cited. Specifically, Elsevier’s
database is used to query 23,000 academic journals, and examine 56 million citations
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from 11.9 million publications, conference proceedings, and books. The fourth indicator
is international outlook (staff, students, research) and it is based on international-todomestic-student ratio, international-to-domestic-staff ratio, and international
collaboration. The final indicator is industry income (knowledge transfer) and THE looks
at how much research income a university earns from industry (THE Methodology,
2016). Figure 2 contains a breakdown of the various indicators and the weight that
each indicator carries in the THE calculation and it is important to note that THE
indicators and weights have stayed consistent over the past 3 years.

2.50%

Teaching: the learning
envirnoment

7.50%

30%

Research: volume, income and
reputation
Citations: research influence

30%

Industry income: knowledge
transfer
30%

International outlook: staff,
students and research

Figure 2. THE indicators and weights. This figure illustrates THE indicators and
percentage weights.

In reviewing the indicators for THE, it is apparent that it also places great value
on research performance, similar to ARWU; however, it is very clear that THE does
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stress education and teaching significantly more than ARWU. Furthermore, it also
includes some other non-research and non-education components. Therefore, the THE
rankings at least recognize the importance of main university functions other than
research as they tried to incorporate teaching with appropriate measurements that
actually gauge education quality (Altbach, 2012). Another major item that distinguishes
THE rankings from ARWU is that it places great emphasis on reputation.
The academic reputation survey is used to gauge the perceived prestige of an
institution across its missions by sending out a yearly survey asking published scholars
from around the world to list the top 15 research and teaching institutions in their
discipline. Specifically, THE uses a peer review process in which academics, who are
regarded as experts in their fields, are asked to nominate leading institutions, other than
their own in a respective field (Harvey, 2008). Unfortunately, there is a major weakness
in regard to placing emphasis on reputation as reputation is something that is normally
earned over time; therefore, this variable is biased towards old and well-known
institutions which it makes more difficult for younger and up-in-coming institutions to
rank well. In addition, reputation can be biased by what people are seeing. As
Marginson and Wende (2007) stated, “An HEIs marketing division is better rewarded
than its researchers” (p. 313). This along with other methodological criticisms, such as
THE using nontransparent surveys, internationalization indicators not being based on
the quality of student or the quality of programs, and methodological questions in regard
to how THE counts publications and citations, hurts THE’s effort in providing a true
quality assessment of HEIs (Altbach, 2012; Marginson & Wende, 2007). Additionally,
although THE is complemented for including teaching quality in its methodology, some
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stakeholders have stated that education quality cannot be adequately assessed using
indicators such as the student–staff ratio (Marginson & Wende, 2007).
In total, the HEI that will rank the highest in the THE World Rankings will be old,
have a global reputation for being a top teaching and research institution, have a large
number of faculty in the hard sciences such as medicine, and have a large pool of
international staff and employees (Kirk, 2013). Although THE has its own weaknesses
just like other ranking systems, it does get a high mark for effort (Altbach, 2012) as it at
least tries to include teaching in its methodology, whereas teaching is largely ignored by
other ranking systems.
Overall, these annually published world university rankings have their own
uniqueness, such as the ARWU primarily focusing on research and THE including some
teaching quality. Table 1 is a summary table that shows the percent weight that each
ranking system puts on research, education and teaching, internationalization, and
other areas of focus. In addition, at the bottom of the table it shows the percent of
weight that reputation carries in the calculation.
In reviewing table 1, it makes sense that these rankings have created some
noise over the years as there are some overlapping concerns. In general, critiques of
the rankings come from a wide range of sources and typically criticize methodological
issues and the selection of indicators that make up the index. This has led to rankings
being highly controversial (Harvey, 2008). Specifically, these rankings are criticized for
placing a premium on status, favoring older and well-known elite institutions which
reinforces reputation, rewarding larger comprehensive institutions with a high number of
faculty in the hard sciences that obtain research funding and publish papers
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Table 1
Comparison of ARWU vs. THE
Indicators

ARWU

THE

Research

90%

62.5%

Education/Teaching

10%

30%

Internationalization

0%

7.5%

Other

0%

0%

Total

100%

100%

0%

33%

Reputation Focus

(Dill & Soo, 2005; Hazelkorn, 2008; Hazelkorn, 2009). In regard to reputation being in
the method, Bowman and Bastedo (2011) believe that reputation scores are included to
maintain the status quo which will help establish credibility of the rankings if the wellknown institutions of the world are ranked well. Lastly, rankings are heavily biased
toward research performance and measure research productivity in various ways, such
as winning prestigious academic awards (Tapper & Filippakou, 2009); however, some
argue that research is truly the only comparable measure across the world (Altbach,
2012).
Table 2 lists the top 10 ranked institutions for each ranking system, and it is easy
to see what the critics are concerned about as all 12 institutions listed have been in
existence for a long time, are well-known, have a large number of faculty that produce
high level research, and 11 of the 12 are from the US and Great Britain. In addition, it is
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Table 2
Top 10 Universities in Global Rankings for 2015-2016
Top 10 2015-2016
Harvard University

ARWU
Ranking
1

THE
Ranking
6

Stanford University

2

3

Massachusetts
Institute of Technology
(MIT)
University of
California, Berkeley
University of
Cambridge
Princeton University

3

5

4

X

5

4

6

7

California Institute of
Technology
Columbia University

7

1

8

X

University of Chicago

9

10

University of Oxford

10

2

Imperial College
London
ETH Zurich (Swiss)

X

8

X

9

important to note that of the US institutions listed in the table only one, the University of
California, Berkley, is a public institution. This is a common theme among rankings.
Fischer (2013) points out that the top of global rankings is dominated by the MITs,
Harvards, and Caltechs of the US - all private institutions. Fischer comments that elite
private institutions in the US are generally well ranked. Additionally, it is in the top 10
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alone that private US institutions tend to rank better. In reviewing the 2016 rankings,
private US institutions also tend to rank better than US public institutions in the top 25,
50, and 100. For example, in the top 50, private institutions out rank public institutions
17 to 13 in ARWU and 15 to 11 in THE. Again, these data support the argument that
ranking systems are biased towards elite institutions.
All things considered, rankings do provide a definition of quality or performance,
but they may not be a perfect representation especially since only four to six percent of
all universities in the world are even ranked (Kehm, 2014). It may be tough to crack the
top ten, but if HEIs plan carefully and are willing to invest resources, the globalized
world does make it is easier for academic institutions to improve significantly in the
rankings (Altbach, 2012; Kehm, 2014).

Global Ranking Systems Response to Criticism
Ranking systems themselves appear to understand that they are not perfect.
Baty (2017) stated, “There is no “correct” outcome as there is no single model of
excellence in higher education” (p. 1). However, even though there is no perfect model,
the creators of most ranking systems believe they produce valuable information. Ince
(2011) communicated on behalf of the Quacquarelli Symonds (QS), which is another
global rankings and stated that the QS Academic Advisory Board that global rankings
provide information to millions of people around the world, from students to other
audiences; yet, many people have reservations about their worth. Baty (2017) further
stated something similar on behalf of THE rankings, noting that THE attracts
approximately 30 million visitors to their website every year and that THE contains vital
31

information for students, families, governments, and universities themselves. So, while
there may be concerns, global rankings systems seem to have a far reach around the
globe and that is why critics believe it is imperative for them to produce fair rankings.
Many individuals, and especially those within academics, criticize rankings on
their methodology. Ince (2011) responded to this criticism by stating, “that their criteria,
and the weighting applied to, have to come from somewhere” (p. 1). In addition, THE
also mention that have been producing rankings for over 10 years, thus they have
adequate experience in deciding what metrics should be used in the rankings. Lastly,
THE mention that they engage outside professionals to assist with methodological
issues.
Another major critique of global ranking systems is that they tend to favor well
recognized elite institutions in the world. Ince (2011) addressed the issue by stating
that QS has always said that it is only ranking a specific group of world-class institutions
and that it is impossible to rank every institution in the world. Baty (2017) did not
specifically address this issue, but stated that people should not focus on the limitations
of rankings, but should realize that THE is working directly with 1,313 institutions to
gather comprehensive institutional data points. In this regard, Baty is again
emphasizing the big picture of how global ranking systems provide useable data for
institutions to benchmark themselves against peers and how rankings provide useful
information to students, faculty, and governments. Lastly, it is important to note that no
response on the criticism was found from ARWU.
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Impact of Global Rankings on Governments
It is fascinating how much weight university rankings carry across the world. One
way to gauge how much influence they have is to see who uses the rankings, why
rankings are used, and what impact the rankings have on governments, institutions
themselves, and faculty, staff, and students.
University global rankings had and still have a major impact on national
governments as most countries want HEIs within their country to rank well. At the
minimum most national governments want at least one university to be ranked highly
(Horta, 2009; Kehm, 2014). In addition, Horta (2009) stated that governments want an
HEI to be considered a top level research institution that is able to collaborate with peer
institutions and compete in the global world. Furthermore, having HEIs rank well has
become a source of pride for many countries and government officials (Hazelkorn,
2008; Yudkevich et al., 2015). Countries such as South Korea and Saudi Arabia have
made improving in the rankings a priority and are benchmarking their systems’
performance against other countries (Altbach, 2012).
In many cases having more universities ranked is a representation of economic
and innovative capacity for the home country. But, in addition to self-pride, having well
ranked HEIs has become a top priority of governments because having a robust higher
education system helps to create economic, social, and political power (Hazelkorn,
2009). Specifically, “…many countries want to develop world-class universities that will
allow them to attract top faculty and contribute to countries economic growth” (IHEP,
2007, p. 3). Therefore, many countries have specific strategies to develop world-class
institutions that can compete globally and ultimately improve in the rankings.
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Since higher education is such a top priority for many countries, a significant
number of them are using the rankings as a means to implement extensive policy
reforms to their higher education systems. Ordorika and Lloyd (2014) stated that
governments throughout the world, such as Brazil, Russia, and India, have seized
opportunity in their countries’ relatively poor showing in the international tables to justify
reforms to their higher education systems. In addition, governments in Asia have
shown a strong interest in enhancing their universities, and many have changed their
higher education systems so that universities can improve in the rankings. Mok (2014)
specifically discusses Hong Kong policies such as developing a committee that would
oversee universities, requiring HEIs in Hong Kong to differentiate themselves in terms of
roles and missions, having them identify major strengths to grow on, and developing
centers of excellence, especially in the research arena. Mok (2014) goes on to state,
“Hong Kong academics are confronted with increasing government pressure to engage
in international research, produce high quality teaching, and contribute to professional
and community services” (p. 48).
Furthermore, it is not just countries in Asia and South America that are
implementing changes. Countries such as France also made policy changes such as
creating super campuses to increase research output (Ordorika & Lloyd, 2014). These
types of changes are actually occurring in countries all over Europe as only a few
European universities, mostly institutions in Britain, received top ratings which caused
concern all over Europe. Erkkia (2014) stated that the European Commission has
highlighted rankings as a problem, and the commission has now begin to intervene in
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the framing of higher education policies Europe. In addition, the Europe 2020 agenda
stresses the importance of higher education from an economic standpoint.
In the United States there hasn’t been a strong push at the federal level for US
HEIs to improve in global rankings. However, many US institutions report their ranking
information to their state governing boards, and many state boards expect to see
improvements from their institutions. Some states in the US that use rankings in
assessing higher education productivity include Minnesota, Indiana, and Texas (IHEP,
2009, September). Therefore, it is highly likely that most research intensive US
institutions will have some of their performance measured by ranking metrics.
Depending on the country or the state in the US it may be extremely important to
rank well as many HEIs that rank well may be rewarded financially. “Government and
funding agencies are more favorably disposed to highly ranked HEIs, as evidenced
through their ‘support’ and ‘commitment’, increased ‘funding to promote teaching and
research excellence’ or facilitation of accreditation” (Hazelkorn, 2008, p. 196).
However, if policymakers are to use college rankings as part of assessment systems
that will determine financial resources, they must be careful not to underfund other HEIs
that do not rank well. In addition, it is recommended that politicians understand the
various methodologies and what the rankings truly value. Lastly, policymakers need to
understand that not all policy changes will lead to improvement in the rankings (IHEP,
2009, September).
To summarize, countries around the world have been impacted by global
rankings, and in many cases national governments have used rankings to introduce
higher education reforms with the goal of having their institutions becoming competitive
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on a global scale. In Asian countries, governments reviewed their education systems
and launched reforms focused on improving the quality of their HEIs. In Europe there
was a strong concern over the academic performance of European institutions in the
rankings; therefore, the EC implemented higher education reforms to improve the
situation. Governments in many countries implemented changes such as merging
institutions which would allow for increased research funding, providing more autotomy
to institutions, and creating a culture of competition between HEIs (Kehm, 2014).
When reviewing the most recent rankings, it appears that some of these
initiatives have helped some countries improve in the rankings. This is especially true
for Asian countries as according to the 2016 - 2017 THE rankings, it appears that
European institutions have lost ground to Asian universities as Asia now has 19
universities in the top 200 (Morrison, 2016). It is also interesting that the US lost the top
spot in the most recent THE rankings. The US losing its top spot is historic, but the US
still dominates the top portion of the rankings (Morrison, 2016). However, Fischer
mentioned in 2013 that when you go beyond the most prestigious US institutions, there
are signs that US HEIs are losing ground in global ranking systems. Fischer (2013)
specifically stated, “There are 30 fewer American universities on the latest Shanghai
ranking than there were when it was first published a decade ago; on the others, the
majority of American institutions have slipped below previous rankings” (p. 3). These
recent movements in rankings appear to emphasize the importance for governments to
stay involved as only they can provide enough financial resources for institutions to be
competitive in the global world. Lastly, it is vital for governments to strive for
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improvements as higher education plays a key role in shaping the knowledge economy
at the national level (Wai Lo, 2011).

Impact of Rankings on Higher Education Institutions
Numerous higher education institutions from around the world have taken notice
of the impact rankings can have for their respective institutions and the benefits a high
ranking can bring. Many HEIs believe that obtaining a high ranking in the various world
university rankings contributes to increased reputation (Bowman & Bastedo, 2011).
Increased reputation then leads to a stronger institutional brand which is important to
compete at the highest level in the global world, such as attracting international faculty,
staff, and students (Ordorika & Lloyd, 2014). With this knowledge institutions have a
strong desire to improve in global rankings, and many institutions are setting strategic
initiatives that will pave a path to improvement.
Many institutions specifically address in their mission statements how they want
to be become world-class and one of the top-ranked universities in the world (Harvey,
2008; IHEP, 2009, May). There is evidence of this desire in the fact that 56% of
institutional leaders have a formal strategy for reviewing their rank, and for the vast
majority of them, obtaining a higher rank in the worldwide rankings has become a key
strategic goal (Hazelkorn, 2007). The desire is further explained by the fact that 58% of
institutional leaders were unsatisfied with their current institutional rank, with 82%
wanting to improve their international position immediately, and with 71% having a
specific goal of being in the top 25% of all universities internationally (Hazelkorn, 2008).
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Furthermore, many HEI leaders confirmed that they take the rankings seriously with
63% of HEI leaders stating they had taken strategic initiatives to improve
organizationally and academic actions with the goal of improving in the rankings
(Hazelkorn, 2007; Hazelkorn, 2008).
According to a report by IHEP (2009, May), the president of the University of
Minnesota (UMN) established a goal for UMN to become one of the top three research
institutions in the world. In order for institutions to achieve these types of goals,
institutions will need to discuss rankings, benchmark metrics, and make necessary
changes within their institution to improve their metrics. Rankings have been known to
showcase strengths and shed light on weaknesses; therefore, institutions are tracking
their metrics and identifying areas for improvement (IHEP, 2009). Institutions are
working to improve metrics by attracting quality students, recruiting top researchers, and
establishing international offices to help attract and maintain international faculty, staff,
and students.
According to IHEP (2009, May), Australian officials are now focusing their
attention on quality and performance such as increased research output. In addition,
the German government has started an “Excellence Initiative” and is constantly
monitoring and benchmarking its institutions. Hong Kong institutions have been
focusing on enrolling international research students and attracting quality faculty and
staff (Mok & Cheung, 2011). Lastly, since the University of Minnesota’s goal was
established, it now focuses on improving in specific metrics such as trying to increase
the number of national and international awards (IHEP, 2009, May).
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One important component of benchmarking is that institutions use rankings to
select peers to partner with and compare themselves against. Boards of Trustees and
Presidents use internal benchmarking to compare themselves against other institutions
with which they compete for students, research dollars, and status (Sanoff, 2007).
Hazelkorn (2007) found that 50% of HEI leaders monitored the performance of peers
worldwide. In some cases, this monitoring has resulted in institutions copying the
structure of their peer institutions. In addition to comparing and monitoring, many
institutions select potential partners based on global rankings. Hazelkorn (2008) found:
40% of HEI leaders stating that peer-benchmarking was now integral to their own
decision-making about whether to enter international collaboration, academic
programs, research or student exchanges, while 57% said they thought rankings
were influencing the willingness of other HEIs to partner with them (p. 198).
Another impact rankings have on HEIs is that many institutions advertise and
market rankings in which they perform well (Ordorika & Lloyd, 2014). It is not
uncommon to go to a university’s website and find various rankings being advertised
and marketed or to hear an institution’s president highlighting rankings in public
speeches. Hazelkorn (2007) found that 50% use their institutional position for publicity
purposes such as press releases, official presentations, and posting rankings on their
website. In sum, even though many institutions have complained about rankings, many
use them to provide free publicity on a worldwide scale.
Rankings are here to stay, and they have a major impact on institutional strategic
plans as almost every institution wants to rank well and be seen as a world-class
institution (Mok & Cheung, 2011). In order for an institution to have an opportunity to
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compete, it will need to “define goals, assess progress, evaluate peers, admit students,
recruit faculty, distribute scholarships, conduct placement surveys, adopt new programs
and create budget” (Hazelkorn, 2008, p. 208). Furthermore, research has shown that a
higher ranking will likely attract more financial resources from government and private
sources (IHEP, 2009, May; Mok & Cheung, 2011). This is important as it takes a
significant amount of financial resources to recruit better faculty, staff, and students.

Impact of Rankings on Faculty, Staff, and Student Decision Making
It is human nature for individuals to want to work at or attend the very best HEIs
in the world; therefore, it is imperative for institutions to rank well as faculty, staff, and
students may make important decisions as to whether they will work at or attend an
institution based on its ranking. According to Hazelkorn (2008), faculty and staff are
attracted to work at highly ranked institutions around the world. Working at a top
institution allows for the opportunity to work with other top faculty and staff.
Furthermore, elite institutions tend to have the best resources which assist young
faculty and staff to grow their own careers.
In addition to faculty and staff, it also makes sense for students to research and
review rankings when selecting which university they would like to attend. National and
global rankings provide data to students so they can make an informed decision in
regard to obtaining the best possible education while earning a degree from an
institution that is respected around the world. Altbach (2012) stated that students and
families use rankings when they are thinking about prestige, value, and price of the
degrees. Hazelkorn (2008) stated that “parents use rankings as a benchmark for
40

judging the best university, and advise their children accordingly” (p. 196). Similar
research found that over 40% of college freshman reported that national rankings were
at least somewhat important in their selection (McDonough, 1998). However, it was
determined that students who use rankings in their determination tend to be high
achievers from higher SES families (Clarke, 2007; McDonough, 1998). It is important
for institutions to know this so that they can plan accordingly.
The impact of student choice on institutions is great due to the fact that if
institutions want to maintain a good reputation or improve their reputation, they need to
enroll the best students (Hazelkorn, 2008). However, it is all connected because in
order to achieve this, a university needs to rank well. Bowman and Bastedo (2009)
found that being ranked near the top had a strong impact on students applying to a
particular university. In addition, they found that improvement in rankings led to an
increase in the number of applications. Furthermore, the competition for the best
students is only amplified by the fact that there is an estimated three million students
studying outside their respective countries (Altbach, 2012). Hazelkorn (2008) found that
students who can pay international tuition without grant aid tend to enroll in higher
ranked universities. One of the major reasons why students are aware of rankings is
that they know it may impact their employment opportunities after they graduate
(Clarke, 2007). Students understand that rankings and reputation are linked, and they
want to graduate from an institution that has a great reputation as it is more likely to
lead to better careers and higher paying jobs.
It is only natural for people to want to be located at the best institutions in the
world. However, it is not possible for everyone to work at or attend school at the very
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best; therefore, publishers of university rankings do help parents and students by
providing a wealth of data to help them make informed decisions. In addition, some
people do select less known institutions as they may actually provide a better college
experience (Marginson, 2006). In sum, selecting an institution is a major decision that
can greatly influence one’s life; therefore, it is imperative for parents and students to
have access to data so that an informed decision can be made.

Unintended Consequences with University Rankings
It is interesting to see what impact university rankings have on governments,
institutions themselves, and faculty, staff, and students. Unfortunately, not all the
impacts have been positive as university rankings have produced some downstream
unintended consequences at the national level and within the academy itself. Many
countries want to have top ranked universities; therefore, they have instituted policies
that should lead to improvement in the rankings. However, if improvement does not
occur, media outlets within the country are quick to point out this failure and to criticize
national HE policies (Ordorika & Lloyd, 2014). This leads to a high pressure to
implement policies that will produce improvements.
In addition to such pressure, university rankings can cause further stratification
within a country as some countries have allocated additional resources to selected
institutions at the expense of others. These decisions at the national level to provide
additional funding to select institutions may cause inequalities within the nation’s higher
education landscape, and some institutions may feel discriminated against (Mok &
Hawkins, 2010). Furthermore, it is typically research institutions that benefit the most
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since many rankings give heavier weight to research over teaching. This can also lead
to conflicts between local research institutions and predominately teaching institutions.
Overall, rankings put pressure on national higher education policies, and some
decisions such as the allocation of resources can create tension between local
institutions and cause conflicts as universities compete for resources.
University rankings also have negative side-effects within universities
themselves. Since universities want to rank well, they are also under extreme pressure
to improve in the rankings, and this may cause institutions to push ethical boundaries
such as, institutions misreporting their enrollment numbers. “Such questionable tactics
reveal the degree to which university administrators have adopted the competitive
message implicit in the rankings that survival as institutions requires being rated among
the best, regardless of the ethical costs” (Ordorika & Lloyd, 2014, p. 394). Ranking
systems have done a better job of implementing better checks and balances in the
reporting system, but the bottom line is that institutions are under extreme pressure to
improve which could lead to cheating behaviors.
In addition to ethical issues, university rankings have put additional pressure on
institutions to recruit the best faculty, staff, and students. In order to accomplish this,
institutions are beginning to look like corporations that are engaged in competition
around the world (Hazelkorn, 2009). Unfortunately, the competition for recruiting the
best faculty, staff, and students is not fair as some institutions have clear advantages.
For instance, “Better-ranked institutions are poaching the best researchers from lowerranked or not-ranked institutions by offering them attractive positions, working
conditions, and salaries” (Kehm, 2014, p. 106). One could say that this poaching tactic
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is unfair and truly begins to create a class system of haves vs. have nots within a
nation’s higher education system. Besides the recruitment of researchers, there is also
extreme competition to recruit the best students.
The recruiting of students has created additional negative consequences such as
institutions providing more merit based aid to top students at the expense of low-income
students (Haycock, 2006). Additionally, some institutions may begin to recruit higher
performing international students over domestic students. Both of these examples can
lead to access issues for specific groups of students. In general, “Rankings contribute
to this increasing stratiﬁcation of the U.S. higher education system by creating
incentives for schools to recruit students who will be ‘assets’ in terms of maintaining or
enhancing their position in the rankings” (Clarke, 2007, p. 61). Lastly, institutions are in
a bit of an arm’s race regarding which universities can develop the best infrastructure to
impress students. Dill and Soo (2005) stated that institutions are investing in beautiful
dormitories, eating facilities, and IT infrastructure to assist in attracting the best
students. An argument can be made that this type of infrastructure is required for
students to succeed, but it is important for institutions to find the right balance as some
of this funding could have been used to support more need based aid for
underprivileged students. In sum, university rankings are similar to most things in the
world, in that they have produced some positive and negative outcomes. Mok and
Cheung (2011) summarize the positive and negative outcomes accurately:
Rankings, while having enhanced the global status of universities of Hong Kong
in the global league tables, producing benefits such as opening up boundary of
learning, mutual lesson-drawing among societies and institutions, inducing
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performance and outward-looking attitude, and promoting a more cosmopolitan
campus, have also brought about unintended consequences like tensions
between teaching and research and more rivalry among local higher education
institutions that is not conducive to inter-institutional collaboration (p. 238).

Higher Education Financial Resources
Becoming a highly rated world-class university is typically the final goal for many
HEIs around the world. In addition, most countries want their HEIs to be seen as top
tier as it is a source of national pride having at least one top rated university.
Furthermore, HEIs assist countries in creating advanced knowledge which leads to
economic, social, and political improvement within the country. Salmi (2009) stated that
world-class universities are important for developing the capacity to compete in the
global world, and an institution only becomes elite when the international community
recognizes that it is world-class. In order to achieve this level, institutions will need to
have a critical mass of the best faculty, staff, and students in the world. This will not be
an easy task as students around the world are looking for the best institution they can
afford (Williams & Van Dyke, 2007). Therefore, institutions will need to have a strategy
that will attract the best at a reasonable price so that the institution can enhance
education and produce high level research (Tapper & Filippakou, 2009). To achieve
this, institutions will need an abundance of resources, particularly financial resources as
it is extremely costly to provide the best learning and research environment. Financial
resources are greatly important for the production of high level research as it is very
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expensive to establish research facilities and purchase expensive equipment (Salmi,
2009; Yudkevich et al., 2015).
Higher education institutions obtain their financial resources through various
methods such as obtaining support from Federal and State governments, charging
students tuition and fees, developing robust fundraising initiatives to increase
philanthropy, earning interest from endowments, and selling university services. In
most nations, government has been a substantial funder of HEIs over the years as
many nations allocate public funds to support HEIs (Marginson & Wende, 2007).
Europe is a good example as public funding is the main source of financing for teaching
and research in many European countries (Salmi, 2009). In the US the federal
government supports HEIs by providing need-based student financial aid through the Pell
Grant program which normally covers tuition and fees. In addition, the US federal
government provides even more support to US HEIs through government funded
research grants and contracts. “Virtually every major university receives some federal
funding for research grants and contracts” (Rabovsky & Ellis, 2014, p. 742). The primary
US government agencies that provide grant and contract money to universities for
research comes from the Department of Defense (DOD), the National Science
Foundation, Veterans Affairs, and the Departments of Health and Human Services which
includes the National Institutes of Health (NIH). According to the Pew Charitable Trust
report (2015) on federal and state funding of higher education, the US federal
government spent $75.6 billion on higher education in 2013.
In addition to the federal government’s funding, many public US institutions receive
support from their respective states, typically through budget appropriations. In fact,
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“State and local governments are the single most important source of financial support for
higher education in the US” (Goldstein, 2005, p. 33). Specifically, for public research
institutions which receive 51% of their non-restricted revenue from state government
(American Academy of Arts & Sciences, 2015), state funding is an important source of
revenue because public institutions traditionally charge lower tuition amounts than private
institutions. Therefore, the 2007 economic recession had a substantial impact on US
public institutions. Many public colleges and universities received substantial budget
reductions due to the housing market bubble and stock market crash which caused
revenue shortfalls in state budgets (Bhatt, Rork, & Walker, 2011). A report from the
American Academy of Arts & Sciences (2015) found that states cut appropriations by
26% for public research institutions between 2008 and 2013.
Still, even before the recent economic downturn, the funding of HEIs in the U.S.
and around the world have been changing for some time. According to Landry and
Neubauer (2016), the US higher education financial model has been in transition for the
past three decades. The transformation is due to a decrease in public funding which has
decreased from $88.8 billion in 2008 to $81.3 billion in 2012 (Landry & Neubauer, 2016).
This loss of public funding has ultimately led to an increase in student tuition and fees,
which increased by 28% between 2008 and 2014 (American Academy of Arts &
Sciences, 2015); therefore, the cost of education has shifted from the public to students
and their parents. “For the first time in the history of American public higher education,
tuition has become the principal revenue source for many public research universities”
(American Academy of Arts & Sciences, 2015, p. 2).
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Another major source of financial revenue for HEIs comes from philanthropic
efforts and earning interest from institutional endowments. Goldstein (2005) defines an
endowment as a gift in which the principal goes unspent and is invested into stocks,
bonds, and other investments. This investment of the principal will earn interest which
is then used to support the specific program or purpose of the endowment. According
to U.S. News and World Report, in fiscal year 2014 endowments returned a 15.5%
margin to institutions. The largest endowment belonged to Harvard University at
$36,429,256,000, and the smallest belonged to the University of Nebraska-Kearney at
$65,712 (Smith-Barrow, 2015).
Many endowments and other one-time gifts are raised through fundraising
efforts. Fundraising typically concentrates on alumni, private foundations, and
philanthropists that will donate to an institution, and “philanthropists traditionally have a
long history of donating to public education” (Boyce, 2013, p. 257). For example, in
2014 Harvard secured its largest gift ever, a $350 million gift from an investor which led
Harvard to generating $1.6 billion in total gifts for 2014 (Korn, 2015). Although not all
institutions can secure such large gifts, many institutions do receive significant
donations which is an important revenue stream. According to the American Academy
of Arts & Sciences (2016), philanthropy supports 7.5% of institutional budgets and is
used to support the academic missions of education and research.
Overall, the amount of funding for a particular source can vary by continent,
country, and by state within the US. For example, Singapore University has a large
endowment like most large HEIs in the US; whereas, outside of some Great Britain
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institutions, most European universities do not have large endowments as most
Western European institutions rely more heavily on public funding.
In general, public funding is a significant funding stream for most institutions
around the world, which is concerning as Landry and Neubaurer (2016) stated,
“Throughout the US (as in most countries worldwide), the decline in public funding for
higher education has generated a burden of lost revenues” (p. 65). This decrease in
public support has led to increasing tuition and fee rates which means parents and
students must cover more of the cost. In addition, the overall funding landscape has
been changing as HEIs in the US and internationally are being judged on performance
metrics. Performance-based funding has been around for many years, but has recently
emerged as many stakeholders want to hold institutions accountable (McKewon-Meak,
2013). Therefore, it will be important for institutions to measure well in these metrics in
order to receive additional funding and keep themselves competitive in the global world.

Comparative Studies
The limited number of research studies related to this topic have tended to focus
on the macro level, such as Aghion, Dewatripont, Hoxby, Mas-Colell, and Sapir (2007)
which looked at how much public funding EU countries invest into higher education
based on a percent of a nation’s GDP. They reviewed the country performance
rankings for the Top 50, Top 100, Top 200 and Top 500 universities as published in the
2006 Shanghai Jiao Tong University Academic Ranking of World Universities. Aghion
et al. then conducted their own survey of the European universities in the 2006 Top 500,
gathering information on the age of the institution, number of students, budget
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expenditures per student, public status, budget autonomy, building ownership, hiring
autonomy, wage-setting autonomy, and faculty with PhDs. Seventy-one institutions
responded, and 66 were selected for the study sample. The authors examined how
budget expenditures per student and various measures of university governance
correlated with research performance as measured by the Shanghai ranking. They
found that EU countries spend 1.3% of their GDP on higher education; whereas, the US
spends 3.3%. In addition, they found that the performance ranking of institutions
positively correlated with the size of its budget expenditures per student – higher
expenditure, higher performance ranking.
In 2008 Aghion, Dewatripont, Hoxby, Mas-Colell, and Sapir further stated,
“Countries with better performing universities [in terms of the Shanghai ranking] devote a
higher fraction of their GDP to higher education” (p. 5). They also stated that the US
invests far more into higher education than European countries. They recommend that to
begin closing the gap, “it would make sense gradually to raise annual expenditure on
higher education by one percent of European GDP over the next ten years” (p. 5).
Marginson and van der Wende (2007) found comparable results to Aghion et al.
Marginson and van der Wende contended that “all rankings systems are both
incomplete as a description of the reality of higher education (e.g., the performance of a
nation’s research-intensive universities says nothing about the performance of its
specialist business schools or its technical training institutes) and contain built-in bias.
This does not rob rankings of their power, however” (pp. 308-309).
The authors described the rankings of the 2006 Jiao Tong University (SJTU)
Academic Ranking of World Universities and the 2005 The Times Higher Education
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Supplement rankings. In one table, they presented “Nations’ Share of the Top 500 and
100 Research Universities, as Measured by Shanghai Jiao Tong University, Compared
to Their Share of World Economic Capacity, 2003 to 2005” (pp. 315-316). They
concluded that there is a strong correlation between a nation’s economic might and the
ranking of its institutions.
Five years later, Kaba (2012) examined factors contributing to the inclusion or
exclusion of colleges and universities in the Times Higher Education-QS World
University Rankings 2009 Top 200 World Universities. The study utilized the world
regional and sub-regional breakdown by the United Nations Statistics Division to
“determine whether all nations in those regions and sub-regions have equal number of
colleges and universities represented in the top 200 list” (p. 6). Among the factors
examined were the nation in which a ranked university is located; the total population of
the nation, the sub-region and region; the Gross Domestic Products (GDP) and GDP
per capita of the nation, sub-region and region; their 2009 United Nations Human
Development rank; their 2008 trade figures (exports and imports); and the year 2007
Endowment figures for U.S. institutions on the list.
Kaba entered data into Excel spreadsheets and created descriptive tables for five
geographic regions (Asia, Europe, Oceania, Americas, and Africa) and sub-regions. He
found that countries with higher GDP per capita were more likely to have at least one
university ranked. Therefore, one could begin to consider that having adequate
financial resources is critical for a university to rank well.
Lastly, Ordorika and Lloyd (2014) analyzed the dispute over global rankings.
They describe their impact and underlying logic, main methodological critiques, the
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“broader ideological debate behind the rankings and the dispute for cultural hegemony,”
and ways in which the contest over rankings manifests “in the media, within higher
education institutions, in policy-making circles in Europe and Latin America, and on the
broader international level” (p. 4). They observe that international rankings are
dominated by US private and public institutions due to high endowments and high
tuition.
Kaba (2012) also researched endowments by obtaining institutional endowment
levels and then comparing them with global rankings. Kaba stated, “An institution’s
endowment plays a crucial role in its chances to become recognized as a top rated or
world-class entity” (p. 26).
In sum, there have been some research studies related to the topic of
relationship between higher education financial resources and international ranking, but
very few in total and with most looking at macro level financial relationships.

Academic Capitalism
Although there are limited research studies on this topic, there does seem to be
some type of connection between financial resources and an institution’s global ranking.
This is important to note as the literature on HEI funding resources has provided
evidence that public funding for HEIs has decreased over the years. Specifically, state
funding for public institutions has decreased significantly since 1980 (Woolard, 2015).
Therefore, in order to stay competitive HEIs needed to and must continue efforts to
stabilize their financial situation.
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As this public funding decrease began to occur, many institutions slowly began
transitioning themselves to a for-profit business model in which institutions can better
self-generate financial resources. Hanley (2005) stated that financial decreases caused
many US institutions to begin developing business minded initiatives. Scholars began
to notice the academy transitioning to a business model, and not long after, the theory
of Academic Capitalism was developed to explain this new phenomenon. Slaughter
and Rhodes (2004) define academic capitalism as, “the involvement of colleges and
faculty in market-like behaviors” (p.37). This transition of entering the market really had
and continues to have a broad impact on the academy.
Kauppinen (2015) summarizes the theory of academic capitalism by stating that
“this integration is based on the blurring of boundaries between higher education,
states, and markets, and recognizes that academic capitalism is related to economic
globalization, new technologies, and reduced state funding of higher education” (p.
337). Kauppinen (2012) also stated that not only is the blurring occurring between
universities, states, and markets at the national level, but it is also taking place
internationally as globalization has increased the competition between HEIs and the
markets. In sum, there is a limited market share; therefore, it is high stakes for
universities to generate revenue through their core missions to stay competitive in the
global world.
The transition of HEIs to a business model makes sense when you notice who is
tasked with overseeing most HEIs. In the US many universities have a governing board
or a board of trustees that supervises institutional leaders. What is interesting about
these boards is that they typically consist of successful business professionals.
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Slaughter and Cantwell (2012) stated that university board members, trustees, or
regents normally consist of high ranking individuals from the private sector such as
corporate CEOs, accounting executives, renowned medical doctors, and high level
partners in law firms. Since these boards are made up of business professionals, it is
easier to see how they could have influenced institutions into transitioning to more of a
business model especially when public funding decreased.
The actual task of HEIs becoming more involved with the market is carried out by
institutional leaders. Senior leaders bring the university, state, and market together by
allocating resources to specific programs, developing policies that promote
entrepreneurship, and seeking gifts from donors (McClure, 2016). In fact, many
academic leaders are judged on how much revenue they can generate. Since the
pressure is on to generate revenue some academic leaders have started to play a role
in developing the curriculum (Rhoades & Slaughter 2004). This is one of the detailed
steps for institutions to leverage educational programs to generate funding. “Today,
higher education institutions are seeking to generate revenue from their core
educational, research and service functions” (Rhoades & Slaughter 2004, p. 37). In
general, HEIs basically try to sell as many products as possible to generate revenue.
Institutions have developed many new programs to enter into new markets (Rhoades &
Slaughter, 2004), and entrepreneurship is one of the top strategies to generate revenue
(McClure, 2016).
The online educational market is a market with vast revenue potential; therefore,
many HEIs tap into this market by offering online distance education programs.
Rhoades and Slaughter (2004) stated that both community colleges and universities
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invested heavily into distance education as the online market allows institutions to reach
more students who can afford to pay. Institutions also quickly recognized which
programs are highly sought after, such as business degrees; so, HEIs began to offer
online undergraduate and professional master’s degrees in these highly sought after
programs. Many institutions targeted students looking for high-demand business
degrees and were able to charge higher tuition for them (Rhoades & Slaughter, 2004).
In addition to the local and national market, distance education was enhanced by
globalization. “A final artifact reflecting the globalization of higher education is that of an
increased focus on distance and online education, allowing students from across the
globe to access university resources and instruction” (Park, 2011, p. 88). These
opportunities enhanced access to quality educational programs which assist students in
staying competitive as they need a strong education to compete in the knowledge
based economy.
Globalization also had a huge impact with the internationalization of higher
education. Internationalization of higher education has created another revenue stream
for HEIs as institutions can recruit and enroll international students (Slaughter &
Cantwell, 2012). One advantage of recruiting international students is that they typically
pay a higher tuition amount than domestic students. However, not all institutions can
compete for international students as most international students only enroll in strong
business, science, technology, and engineering programs; therefore, institutions such
as community colleges and liberal arts universities will find it more difficult to attract
international students. Furthermore, international students prefer to attend institutions
in well developed countries such as the US and other well-developed European
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countries. Slaughter and Cantwell (2012) found that approximately 73% of international
students in Europe are enrolled in universities from only three European countries:
France, Germany, and the United Kingdom. In sum, it is easier for some countries and
institutions to generate revenue from international students than others.
Even with distance education and enrolling international students, many HEIs still
need to generate additional revenue from the educational mission; thus, many HEIs
increased tuition and fees. Slaughter and Cantwell (2012) stated that tuition and fees
have increased swiftly and that they are an additional revenue source for institutions.
The major disadvantage of decreased public funding and increased tuition funding is
that the financial burden is now on the students (Hanley, 2005), but that is how a
business model functions. This increase in tuition is even taking place in European
countries which have traditionally had lower tuition (Slaughter & Cantwell, 2012). The
need for HEIs to self-generate revenue from their educational programs has led to
increased tuition, the development of distance education, and the recruitment of
international students, and all three of these are examples of academic capitalism.
In addition to generating additional revenue from educational programs,
institutions have engaged in academic capitalism by generating additional revenue
through the research mission. As mentioned in the financial resources section,
institutions compete for research funding which is a substantial financial resource.
However, research funding can also produce downstream revenue through
commercialization. Kauppinen (2012) stated that one of the goals of academic
capitalism is to produce profitable market products, and this can be achieved by having
a skillful workforce. Fortunately, HEIs do have a skillful workforce - their faculty
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members. Many institutions commercialize activities and products created by faculty
(Hanley, 2005) as intellectual property can generate revenue from royalty payments for
patents and licensing (Park, 2011). Hanley (2005) stated, “American universities have
been aggressive in marketing their knowledge production – especially patents and
licensing in bio-medicine and technology” (p. 4). This initiative to generate revenue
from intellectual property furthered academic capitalism on college campuses as
institutions began to open research parks with technology transfer and economic
development offices (Park, 2011). One of the goals of the research park is to further
develop the relationship between HEIs and industry such as collaborations between
large corporations and inviting start-up companies to setup offices within the research
park.
Overall, a focus on revenue generation has become the norm in most HEIs
(Gallup, Jr. & Svare, 2016), and academic capitalism relies on academic leaders
creating revenue streams from the institution’s knowledge base (McClure, 2016).
Academic capitalism is well established and is reinforced by the fact that institutions
need financial resources in order to stay competitive in the global world. “Given that
there is no finish line in a race to be most-excellent and most- innovative, competitors
are compelled to maintain a drive to excellence. And resources are needed to keep the
throttle down and competition agendas rattling forward” (Slaughter & Cantwell, 2012, p.
600-601).
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Chapter Summary
More rankings come out daily as human beings seem to rank everything in their
lives. People rank the best restaurants and hotels to the top college athletic teams.
Humans typically believe that rankings are based on quality and use these rankings to
make important decisions about their lives. For example, people may select where to
eat based on restaurant rankings or what car to purchase based on automobile
rankings.
Higher education is no different, as higher education institutions have been
ranked for decades. The impact of global rankings on governments, higher education
institutions, students, and the community cannot be understated. Some argue that the
rankings are methodologically flawed, yet others believe that it is only fair that higher
education institutions be ranked. Regardless, global rankings do exist, they are being
used, and it seems that rankings appear to satisfy a public demand for transparency
and information that institutions and government have not been able to meet on their
own (Usher & Savino, 2006).
Universities and countries have much to gain from performing well in the
rankings from increased visibility to gaining an edge in competing for the best faculty,
staff, and students in the world. In order to become world-class, institutions will need a
diverse income stream with significant financial investment. In addition, they will need
to implement strategic initiatives at the national and institutional level which has given
rise to academic capitalism. In sum, “being smart and rich helps” (Yudkevich, et al.,
2015, p. 413).
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Chapter 3
Method

Introduction
The purpose of this study was to investigate the relationship between an
institution’s financial resources and its global ranking. The study also examined
whether institutions experienced any ranking changes in relation to increases or
decreases in specific funding sources. This chapter presents the methods that were
used to address the following research questions for the study:
1. What is the relationship between an institution’s financial resources and its global
ranking?
a. What is the relationship between an institution’s endowment size and its
global ranking?
b. What is the relationship between an institution’s research funding and its
global ranking?
c. What is the relationship between an institution’s state appropriation and its
global ranking?
d. What is the relationship between an institution’s tuition revenue and its
global rankings?
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e. What is the relationship between an institution’s total revenue and its
global ranking?
2. In what ways, does an institution’s ranking change when there is an increase or
decrease to its financial resources?
a. In what ways, does an institution’s ranking change when there is an
increase or decrease to its endowment size?
b. In what ways, does an institution’s ranking change when there is an
increase or decrease to its research funding?
c. In what ways, does an institution’s ranking change when there is an
increase or decrease to its state appropriation?
d. In what ways, does an institution’s ranking change when there is an
increase or decrease to its tuition revenue?
e. In what ways, does an institution’s ranking change when there is an
increase or decrease to its total revenue?

Population and Sample
There are over 24,000 universities across the world (Webometrics Ranking,
2016); however, only a small number of them are included in the global ranking
systems. Specifically, the ARWU ranks the top five hundred universities in the world
and THE ranks the top four hundred institutions in the world.
The population for this study included all HEIs that were ranked in the ranking
systems. The sample size was limited to US institutions as financial data were not
readily available for all institutions across the world. Furthermore, the US sample was
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limited to only those US institutions that were ranked in both ranking systems for all
three years; therefore, institutions that were not ranked in both were excluded from the
study. Lastly, the study sample was limited to public institutions only, as private
institutions have different financial reporting requirements which makes comparing
public and private institutions difficult.

Research Design
According to Glass and Hopkins (1996), “Statistics has become known in the
twentieth century as the mathematical tool for analyzing experimental and observational
data” (p. 1). This study used a quantitative research design with two statistical
analyses, correlation and linear regression. The need for more than one type of
statistical analysis is confirmed in Gall, Gall, and Borg (2007) when they address a
common error in that people assume there is only one correct statistical technique to
analyze something, but in actuality there is a need for judgment in statistical analysis as
there could be multiple options.

Data Collection Procedures
An Institutional Review Board (IRB) application was submitted for review. It was
determined that this study did not meet the definition of human subjects research since
this study used readily available data sets posted publicly.
The method of collecting existing data consisted of downloading and copying
ranking data for three years from the two ranking systems websites. Both ranking
systems data were publicly available. The ARWU data were accessed at
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http://www.shanghairanking.com/ and THE data were accessed at
https://www.timeshighereducation.com/world-university-rankings. The data for the past
three years were copied and pasted into Microsoft Excel. Tables 3-4 outline the specific
data elements that were obtained from the ranking systems for each year, therefore
each ranking system had 3 tables.
Table 3
Data Request for ARWU (2014 - 2016)
Institution

Country

World
Rank

Total
Score

Alumni
Score

Award
Score

HiCi
Score

N&S
Score

Pub
Score

PCP
Score

University
University
University

Table 4
Data Request for THE (2014/2015 – 2016/2017)
Institution

Location

Overall
Rank

Overall
Score

Teaching
Score

International
Outlook
Score

Industry
Score

Research
Score

Citations
Score

University
University
University

It is important to note, as of fall 2016 the most recent rankings for the two
systems were released between August – September 2016, however they do differ in
regards to their naming conventions. The ARWU states this is their 2016 rankings
whereas THE titles their rankings as 2016/2017. Furthermore, for the ARWU data in
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table 3, HiCi stands for Highly Cited Researchers, N&S stands for Nature & Science,
and PCP stands for the weighted scores of the above five indicators divided by the
number of full-time equivalent academic staff.
Financial data were obtained by pulling information from the Integrated
Postsecondary Education Data System (IPEDS). IPEDS is a free public database that
contains higher education institutional characteristics and financial information. The US
Department of Education oversees IPEDS, and it fulfills a Congressional mandate to
collect, analyze, and report educational statistics. US HEIs complete IPEDS surveys in
order to comply with this Congressional mandate; therefore, IPEDS was a good source
for this research project as data are consistently reported on an annual basis. Other
data providers such as the Chronicle of Higher Education Almanac and the Princeton
Review were considered but not selected due to the fact that they did not contain all the
data points that are required for this study which would weaken consistency.
Fiscal year 2012/2013 through 2013/2014 final release data from IPEDS were
extracted into Microsoft Excel and then combined into a single Microsoft Excel
worksheet with the ranking systems data. Final release data were selected as it
includes any revisions to the provisional release data that institution’s originally
submitted. In addition, 2014/2015 provisional release data from IPEDS were extracted
into Microsoft Excel and then combined into a single Microsoft Excel worksheet with the
ranking systems data. The decision to use the 2014/2015 provisional release data were
based on the need to have the most recent financial data which enables the study to
use the most recent ranking data. IPEDS states, “Provisional Release Data have
undergone all NCES quality control procedures and been released through the NCES
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First Look (Provisional Data) publications” (NCES, 2015, p. 5). Lastly, it is important to
note that the financial data is one year behind the ranking data as the rankings come
out a year after data is finalized, therefore in order to have applicable comparisons the
decision was made to have financial data from 2012/2013 through 2014/2015 which
matches the ranking data timeframes of 2014 - 2016 for ARWU and 2014/2015 2016/2017 for THE.

Variables of Interest
According to Johnston and Christenson (2012), a dependent variable is a
variable that changes because of another variable; therefore, it is considered the effect
or outcome variable as its result depends on another variable, and the degree or
amount of variability is quantifiable (i.e., usually involves numbers). The dependent
variables (DVs) in this study were a university’s global ranking total score for: a)
Academic Ranking of World Universities (ARWU); b) Times Higher Education World
University Rankings (THE). Total score instead of rank was used for this analysis since
the total score is what each ranking system uses to determine the ordinal rankings.
Similar to the DVs the primary independent variables (IVs) were also quantitative
for this study. An independent variable is a variable that is presumed to cause a
change to occur in another variable; therefore, it is considered a causal variable as it
stands alone and isn’t changed by another variable (Johnston & Christenson, 2012).
The IVs were: endowment size, research funding, state appropriation, tuition revenue,
and total revenue. Endowment size was used because it is a good measure of an
institution’s wealth. Research funding was used because previous studies have found
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that research intensive institutions tend to rank well in the ranking systems. State
appropriation was used because many public institutions receive significant allocations
from their state. Tuition revenue was used as it is typically a key revenue source for all
HEIs. Lastly, total revenue was used as it captures all revenue generated by an
institution.

Data Analysis Procedures
The dependent variable data from the global ranking systems and the
independent variable data on financial resources were analyzed using SAS (Version
9.4) data analytic software.
This study consisted of both descriptive and inferential statistics. Descriptive
statistics involves tabulating, depicting, and illustrating sets of data with the goal of
describing, summarizing, or making sense of a particular data set (Glass & Hopkins,
1996; Johnston & Christenson, 2012). Consequently, descriptive statistics such as
central tendency, variability, and distribution were reported for all the variables to
summarize and develop an awareness of the data set characteristics. Table 5 shows
the variables and which descriptive statistical analyses were used for all three years.
In order to provide a clear picture of the distribution, skewness and kurtosis were
reported for each variable. “Skewness influences the mean, median, and mode in a
predictable way. In positively skewed distributions, the mean will have the largest
value, and the mode the lowest; the relationship is reversed with negatively skewed
distributions” (Glass & Hopkins, p. 89, 1996). Skewness is therefore measured based
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on how close it is to 0 as a value of 0 represents a normal distribution in which the
mean, median, and mode are all equal and the curve is symmetrical or bell-shaped.
Table 5
Variables and Descriptive Statistical Analysis for All Three Years
Variables

Descriptive Statistics
•
•

ARWU Score

THE Score

•
•
•

Endowment Size

•
•
•
•
•
•
•

Research Funding

State Appropriations

•
•
•

Tuition Revenue

•
•
•

Total Revenue

•
•
•
•

Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Grouped Frequency Distribution with
Histogram
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)
Central Tendency (Mean and Median)
Variability/Dispersion (Range and
Standard Deviation)
Distribution (Skewness and Kurtosis)

Kurtosis shows if there are more or fewer outlier values than expected in a
normal distribution and there are three different ways to describe a kurtosis distribution.
A platykurtic distribution has fewer outliers than found in a normal distribution, a
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leptokurtic distribution has more outliers than found in a normal distribution, and a
mesokurtic distribution is a normal distribution (Glass & Hopkins, 1996). Similar to
skewness, if the kurtosis is close to 0 then it is a normal distribution.
Inferential statistics go beyond the immediate data and attempt to infer the
characteristics or properties of a population based on samples (Glass & Hopkins, 1996;
Johnston & Christenson, 2012). The Pearson Product-Moment Correlation Coefficient
(PPMCC) was reported to gauge the strength of the relationship between the financial
resource independent variables and the global ranking dependent variables. “In
correlational research, the researcher studies the relationship between one or more
quantitative independent variables and one or more quantitative dependent variables;
that is, in correlational research, the independent and dependent variables are
quantitative” (Johnston & Christenson, 2012, p. 44). Therefore, the PPMCC is one
statistical analysis used to answer research question 1 with a correlation coefficient
being produced between each independent variable and both ranking systems for each
year. In addition, a scatter plot was created to provide visual details on the relationship
between each independent variable and both ranking systems for each year.
Linear regression analysis was used to produce the regression coefficient which,
“is more formally defined as the predicted change in Y given a 1-unit change in X”
(Johnston & Christenson, 2012, p. 473). Lastly, the coefficient of determination was
produced to explain the proportion of variance in global ranking scores that is
predictable from the financial resource variables. In sum, linear regression is another
statistical procedure that was used to answer research question 1 with a separate
regression analysis being completed between each independent variable and both
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ranking systems for each year. In addition, a regression table was created to provide
specific details on the regression statistics between each independent variable and both
ranking systems for each year.
Another Pearson Product-Moment Correlation Coefficient (PPMCC) was reported
to answer research question 2. Specifically, a dollar increase or decrease was
calculated between two given years for each independent variable, and a total score
increase or decrease between two given years was calculated for each dependent
variable. These calculations produced a mean difference between two given years for
each variable and the mean differences were used to produce the correlation coefficient
to gauge the strength of the relationship between the increase or decrease in the
independent variables and the increase or decrease in the global ranking dependent
variables. In addition, a scatter plot was created to provide visual details on the
relationship between the calculated differences for all the independent variables and
both ranking systems for each year. Table 6 states the research question and which
statistical analysis was used to answer that specific research question.
Table 6
Research Questions and Statistical Analysis
Research Question

Statistical Analysis

1. What is the relationship between an
institution’s financial resources and its
global ranking?

•

2. In what ways, does an institution’s
ranking change when there is an increase
or decrease to its financial resources?

•

•
•
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•

Pearson Product-Moment
Correlation Coefficient (PPMCC)
Scatter Plot
Linear Regression Analysis
Pearson Product-Moment
Correlation Coefficient (PPMCC)
Scatter Plot

For both research questions the statistical significance was set at alpha level .05.
The statistical significance alpha level of .05 was selected as it is a commonly selected
level in research and the literature states that statistical significance is usually set at .05
(Cohen, 1990; Glass & Hopkins, 1996).

Timeline
The study was conducted in the fall of 2017 with the final writing of the results
being analyzed in the fall of 2017.

Significance of the Study
Similar to some comparative studies, this study used correlation to gauge the
relationship between an institution’s financial resources and its global ranking.
However, this study is different from others in that it tried to gauge the relationship by
researching several specific financial indicators instead of just one. This is important
because there is relationship differences between the financial resources. This study
also used linear regression to explain the proportion of variance in global ranking scores
from financial resources and predict the change in global rankings based on financial
resources. This is significant as no other studies have tried to predict an institution’s
ranking based on its financial resources. Overall, these methods provide additional
insight into how much and what types of financial resources are needed in order to rank
well.
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Limitations of the Study
There were two methodological limitations in the proposed study. This study was
limited by the fact that it cannot state that having more or less financial resources
causes an institution to have a specific ranking. This is due to the fact that correlational
statistical analyses just gauge relationships; therefore, one cannot state that something
caused the other just because there is a strong correlation. Furthermore, no extraneous
variables were statistically controlled for in this study which is a limitation in this type of
nonexperimental research; however, the researcher did exert physical control such as
limiting the sample to public vs. private institutions.

Chapter Summary
Chapter three describes the methods that were used to identify if there was a
relationship between an institution’s financial funding sources and their global ranking.
The chapter further describes the methods that were used to identify if there are any
ranking changes based on increases or decreases of specific funding sources. The
chapter also includes a description of the population which includes four to five hundred
universities in the global ranking systems and the sample which will only consisted of
US public institutions that were ranked in both rankings systems. Additionally, the
research design was described as a quantitative study, and a description of the data
collection procedures were given. Furthermore, the variables of interest were
described, and the specific data analysis procedures were given. Lastly, the chapter
concluded with the timeline of study, as well as the significance and limitations of the
study.
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Chapter 4
Results

Introduction
This was a quantitative study that used ranking data from ARWU and THE, and
financial data from IPEDS. The goal of the study was to investigate the relationship
between an institution’s financial resources and its global ranking. This chapter
presents the findings for the study by outlining the data screening and adjustment
process, and presenting descriptive and inferential statistics. Descriptive statistics are
presented to develop an awareness of the data set characteristics and inferential
statistics are presented to answer the two research questions. Statistical significance
was set at alpha level .05 for both research questions.

Description of the Data and Research Sample
After reviewing the ARWU and THE ranking data in Microsoft Excel, it was
noticed that neither ranking system provides a total score for all institutions. The ARWU
only provides a total score for the top 100 institutions, and THE only provides the total
score for the top 200. Therefore, the total score was calculated for the other institutions
based on the ranking system’s methodology. The formula used to calculate total score
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for institutions ranked in ARWU was (Alumni Score x 10% + Award Score x 20% +
Highly Cited Researchers/HiCi Score x 20% + Nature & Science/N&S Score x 20% +
Publication Score x 20% + the weighted scores of the above five indicators divided by
the number of full-time equivalent academic staff/PCP Score x 10%). The formula used
to calculate the total score for institutions ranked in THE was (Teaching Score x 30% +
Research Score x30% + Citations Score x 30% + Industry Income Score x 2.5% +
International Outlook Score x 7.5%). However, before the total score calculation was
completed for THE, there was a manual adjustment made to the industry income
indicator as three institutions were missing scores. According to THE, “On the rare
occasions when a particular data point is not provided we enter a low estimate between
the average value of the indicators and the lowest value reported: the 25th percentile of
the other indicators. By doing this, we avoid penalizing an institution too harshly with a
“zero” value for data that it overlooks or does not provide, but we do not reward it for
withholding them” (THE Methodology, 2016, Data Collection section). Using this
methodology an industry income score was calculated and inserted into the Excel file
for the 2015-2016 ranking for Indiana University, and for the THE 2014-2015 rankings
for Wayne State University and University at Albany, SUNY. In total, the sample size
for US public institutions that were ranked in both ARWU and THE for all three years
was 56.
After downloading the financial data into Microsoft Excel, there was one
adjustment that needed to be made. The research revenue data were downloaded into
five columns with titles of Federal operating grants and contracts, State operating grants
and contracts, Local/Private operating grants and contracts, Local operating grants and
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contracts, and Private operating grants and contracts. These five columns were
summed into a new column titled total grants and contracts which represents the
research funding independent variable.
After reviewing all the financial data in Microsoft Excel, it was noticed that four
institutions were missing financial data. After further research it was discovered that the
University of Colorado Boulder reports its endowment level and state appropriations at
the University of Colorado System level; therefore, it was excluded from the sample
since it had no reported financial data for these two variables. Other systems, such as
the University of South Florida, do report their data at individual institution levels, so
these institutions were included in the study. In addition to the University of Colorado
Boulder, Pennsylvania State University-Main Campus, University of Delaware, and
University of Pittsburgh-Pittsburgh Campus were also excluded from the sample.
These three institutions do not use the typical accounting method, Governmental
Accounting Standards Board Statement 34, 35 (GASB 34/35) for public institutions to
report financials as they use the Financial Accounting Standards Board (FASB)
accounting method which is the method that Private institutions use. Therefore, since
these three institutions use the private accounting method, they were excluded from the
sample. After these four exclusions the total sample size was reduced from 56 to 52.

Dependent Variables Descriptive Statistics
The dependent variables were a university’s global ranking total score in the
ARWU and THE rankings. The average total score for ARWU 2014 was 25.2 (SD =
12.3). The median was 22.8 which means that 50 percent of the institutions score 22.8
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or lower. The variability in the total score ranged from 11.4 to 70.1; therefore, it had a
range of 58.7. There was a positive skew with a skewness of 1.4 and a leptokurtic
kurtosis (having a sharper peak as there were more values closer to the mean) of 2.4.
The average total score for ARWU 2015 was 24.9 (SD = 12.1). The median was 23.0
which means that 50 percent of the institutions score 23.0 or lower. The variability in
the total score ranged from 11.6 to 69.6; therefore, it had a range of 58. There was a
positive skew with a skewness of 1.5 and a leptokurtic kurtosis of 2.6. The average
total score for ARWU 2016 was 24.3 (SD = 12.1). The median was 20.7 which means
that 50 percent of the institutions score 20.7 or lower. The variability in the total score
ranged from 10.9 to 70.1; therefore, it had a range of 59.2. There was a positive skew
with a skewness of 1.6 and a leptokurtic kurtosis of 3.1.
The average total score for THE 2014/2015 was 52.2 (SD = 14.5). The median
was 50.1 which means that 50 percent of the institutions score 50.1 or lower. The
variability in the total score ranged from 33.1 to 89.5; therefore, it had a range of 56.4.
There was a positive skew with a skewness of .8 and a platykurtic kurtosis (having most
of the data in the tails with flat peak) of -.2. The average total score for THE 2015/2016
was 53.1 (SD = 14.4). The median was 49.9 which means that 50 percent of the
institutions score 49.9 or lower. The variability in the total score ranged from 32 to 87.2;
therefore, it had a range of 55.2. There was a positive skew with a skewness of .7 and
a platykurtic kurtosis of -.43. The average total score for THE 2016/2017 was 55.6 (SD
= 14.4). The median was 53.4 which means that 50 percent of the institutions score
53.4 or lower. The variability in the total score ranged from 31 to 88.9; therefore, it had
a range of 57.9. There was a positive skew with a skewness of .55 and a platykurtic
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kurtosis of -.58. Table 7 presents the ranges, mean, and standard deviations for these
two dependent variables.
Table 7
Descriptive Statistics for Dependent Variables: ARWU 2014 - 2016 and THE 2014/2015
– 2016/2017
Variable

Min.

Max.

M.

SD

ARWU 2014

11.4

70.1

25.2

12.3

ARWU 2015

11.6

69.6

24.9

12.1

ARWU 2016

10.9

70.1

24.3

12.1

THE 2014/2015

33.1

89.5

52.2

14.5

THE 2015/2016

32.0

87.2

53.1

14.4

THE 2016/2017

31.0

88.9

55.6

14.4

Figure 3 presents the three year trend data of the means of the ARWU variables:
25.4
25.2
25
24.8
24.6
24.4
24.2
24
23.8
ARWU 2014

ARWU 2015

ARWU 2016

Figure 3. ARWU Means. This figure illustrates ARWU Means over three years.
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Figure 4 presents the three year trend data of the means of the THE variables:
56
55
54
53
52
51
50
THE 2014/2015

THE 2015/2016

THE 2016/2017

Figure 4. THE Means. This figure illustrates THE Means over three years.

Independent Variables Descriptive Statistics
Independent variables (financial resources) across the two ranking sources
(ARWU and THE) were: endowment size, research funding, state appropriation, tuition
revenue, and total revenue.
Endowment size. The average endowment size for 2012/2013 was $1.209B
(SD = $1.734B). The median was $610M which means that 50 percent of the
institutions had endowment sizes of $610M or less. The variability in endowment size
ranged from $35M to $8.272B: therefore, it had a range of $8.238B. There was a large
positive skew with a skewness of 2.9 and a leptokurtic kurtosis of 9. The average
endowment size for 2013/2014 was $1.446B (SD = $2.101B). The median was $713M
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which means that 50 percent of the institutions had endowment sizes of $713M or less.
The variability in endowment size ranged from $38M to $1.0521B; therefore, it had a
range of $10.483B. There was a large positive skew with a skewness of 3.0 and a
leptokurtic kurtosis of 10.0. The average endowment size for 2014/2015 was $1.500B
(SD = $2.069B). The median was $744M which means that 50 percent of the
institutions had endowment sizes of $744M or less. The variability in endowment size
ranged from $38M to $9.810B; therefore, it had a range of $9.772B. There was a large
positive skew with a skewness of 2.8 and a leptokurtic kurtosis of 8.8. Overall, there are
three institutions with very large endowment sizes that caused the skew. Tables 8-10
show the grouped frequency for endowment sizes and shows where the three outliers
are grouped.
Table 8
Grouped frequency distribution for endowment size 2012/2013
2012/2013
Endowment
Size Interval

Frequency

Percent

Cumulative
Frequency

Cumulative
Percent

$6,627B$8,272B
$4,979B$6,626B
$3,331B$4,978B
$1,683B$3,330B
$35M$1,682B

2

4%

52

100%

1

2%

50

96%

0

0%

49

94%

9

17%

49

94%

40

77%

40

77%

77

Table 9
Grouped frequency distribution for endowment size 2013/2014
2013/2014
Endowment
Size Interval

Frequency

Percent

Cumulative
Frequency

Cumulative
Percent

$8,426B$10,521B
$6,329B$8,425B
$4,232B$6,328B
$2,135B$4,231B
$38M$2,134B

2

4%

52

100%

0

0%

50

96%

1

2%

50

96%

8

15%

49

94%

41

79%

41

79%

Table 10
Grouped frequency distribution for endowment size 2014/2015
2014/2015
Endowment
Size Interval

Frequency

Percent

Cumulative
Frequency

Cumulative
Percent

$7,854B$9,810B
$5,900B$7,853B
$3,946B$5,899B
$1,992B$3,945B
$38M$1,991B

2

4%

52

100%

1

2%

50

96%

0

0%

49

94%

9

17%

49

94%

40

77%

40

77%

Research funding. The average research funding for 2012/2013 was $509M
(SD = $393M). The median was $378M which means that 50 percent of the institutions
had research funding of $378M or less. The variability in research funding ranged from
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$2M to $1.728B; therefore, it had a range of $1.726B. There was a positive skew with a
skewness of 1.1 and a leptokurtic kurtosis of 9. The average research funding for
2013/2014 was $507M (SD = $394M). The median was $370M which means that 50
percent of the institutions had research funding of $370M or less. The variability in
research funding ranged from $2M to $1.824B; therefore, it had a range of $1.822B.
There was a positive skew with a skewness of 1.3 and a leptokurtic kurtosis of 1.4. The
average research funding for 2014/2015 was $515M (SD = $419M). The median was
$343M which means that 50 percent of the institutions had research funding of $343M
or less. The variability in research funding ranged from $17M to $1.924B; therefore, it
had a range of $1.908B. There was a positive skew with a skewness of 1.3 and a
leptokurtic kurtosis of 1.4.
State appropriation. The average state appropriation for 2012/2013 was
$262M (SD = $122M). The median was $243M which means that 50 percent of the
institutions had state appropriation of $243M or less. The variability in state
appropriation ranged from $2M to $515M; therefore, it had a range of $513M. There
was a positive skew with a skewness of .4 and a platykurtic kurtosis of -.4. The average
state appropriation for 2013/2014 was $288M (SD = $146M). The median was $261M
which means that 50 percent of the institutions had state appropriation of $261M or
less. The variability in state appropriation ranged from $2M to $684M; therefore, it had
a range of $682M. There was a positive skew with a skewness of .9 and a leptokurtic
kurtosis of .5. The average state appropriation for 2014/2015 was $298M (SD =
$151M). The median was $263M which means that 50 percent of the institutions had
state appropriation of $263M or less. The variability in state appropriation ranged from
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$2M to $681M; therefore, it had a range of $678M. There was a positive skew with a
skewness of .8 and a leptokurtic kurtosis of .5.
Tuition revenue. The average tuition revenue for 2012/2013 was $394M (SD =
$199M). The median was $349M which means that 50 percent of the institutions had
tuition revenue of $349M or less. The variability in tuition revenue ranged from $90M to
$924M; therefore, it had a range of $834M. There was a positive skew with a skewness
of .9 and a kurtosis of 0. The average tuition revenue for 2013/2014 was $412M (SD =
$206M). The median was $360M which means that 50 percent of the institutions had
tuition revenue of $360M or less. The variability in tuition revenue ranged from $94M to
$959M; therefore, it had a range of $865M. There was a positive skew with a skewness
of .9 and a leptokurtic kurtosis of .2. The average tuition revenue for 2014/2015 was
$436M (SD = $219M). The median was $380M which means that 50 percent of the
institutions had tuition revenue of $380M or less. The variability in tuition revenue
ranged from $92M to $1.021B; therefore, it had a range of $929M. There was a positive
skew with a skewness of 1.0 and a leptokurtic kurtosis of .4.
Total revenue. The average total revenue for 2012/2013 was $2.028B (SD =
$1.381B). The median was $1.795B which means that 50 percent of the institutions
had total revenue of $1.795B or less. The variability in total revenue ranged from
$304M to $6.673B; therefore, it had a range of $6.369B. There was a positive skew
with a skewness of 1.5 and a kurtosis of 2.3. The average total revenue for 2013/2014
was $2.210B (SD = $1.537B). The median was $1.897B which means that 50 percent
of the institutions had total revenue of $1.897B or less. The variability in total revenue
ranged from $308M to $7.766B; therefore, it had a range of $7.458B. There was a
80

positive skew with a skewness of 1.5 and a leptokurtic kurtosis of 2.7. The average
total revenue for 2014/2015 was $2.225B (SD = $1.501B). The median was $1.928B
which means that 50 percent of the institutions had total revenue of $1.928B or less.
The variability in total revenue ranged from $326M to $6.713B; therefore, it had a range
of $6.387B. There was a positive skew with a skewness of 1.3 and a leptokurtic
kurtosis of 1.6. Table 11 presents the ranges, means, and standard deviations for these
independent variables.
Table 11
Descriptive Statistics for Independent Variables: endowment size, research funding,
state appropriation, tuition revenue, and total revenue for 2012/2013 – 2014/2015
Variable
Endowment Size 2012/2013

Min.
$35M

Max.
$8.272B

M.
$1.209B

SD
$1.734B

Endowment Size 2013/2014

$38M

$10.521B

$1.446B

$2.101B

Endowment Size 2014/2015

$38M

$9.810B

$1.500B

$2.069B

Research Funding 2012/2013

$2M

$1.728B

$509M

$393M

Research Funding 2013/2014

$2M

$1.824B

$507M

$394M

Research Funding 2014/2015

$17M

$1.924B

$515M

$419M

State Appropriation 2012/2013

$2M

$515M

$262M

$122M

State Appropriation 2013/2014

$2M

$684M

$288M

$146M

State Appropriation 2014/2014

$2M

$681M

$298M

$151M

Tuition Revenue 2012/2013

$90M

$924M

$394M

$199M

Tuition Revenue 2013/2014

$94M

$959M

$412M

$206M

Tuition Revenue 2014/2015

$92M

$1.021B

$436M

$219M

Total Revenue 2012/2013

$304M

$6.673B

$2.028B

$1.381B

Total Revenue 2013/2014

$308M

$7.766B

$2.210B

$1.537B

Total Revenue 2014/2015

$326M

$6.713B

$2.225B

$1.501B
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Figures 5-9 present the three year trend data of the variables means.
$1600B
$1400B
$1200B
$1000B
$800B
$600B
$400B
$200B
$B
Endowment Size
2012/2013

Endowment Size
2013/2014

Endowment Size
2014/2015

Figure 5. Endowment Size Means. This figure illustrates Endowment Means over three
years.

$516B
$514B
$512B
$510B
$508B
$506B
$504B
$502B
Research Funding
2012/2013

Research Funding
2013/2014

Research Funding
2014/2015

Figure 6. Research Funding Means. This figure illustrates Research Funding Means
over three years.
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$310B
$300B
$290B
$280B
$270B
$260B
$250B
$240B
State Appropriation
2012/2013

State Appropriation
2013/2014

State Appropriation
2014/2015

Figure 7. State Appropriation Means. This figure illustrates State Appropriation Means
over three years.

$440B
$430B
$420B
$410B
$400B
$390B
$380B
$370B

Tuition Revenue 2012/2013

Tuition Revenue 2013/2014

Tuition Revenue 2014/2015

Figure 8. Tuition Revenue Means. This figure illustrates Tuition Revenue Means over
three years.
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Total Revenue
2012/2013
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2013/2014
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2014/2015

Figure 9. Total Revenue Means. This figure illustrates Total Revenue Means over three
years.

Research Question 1a
What is the relationship between an institution’s endowment size and its global
ranking?
To address research question 1a, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
endowment size and the total score for ARWU and THE for the three years.
Furthermore, linear regression was conducted for the three years to produce the
regression coefficient which reports the predicted change in the ARWU and THE total
score based on a one-unit change of endowment size. Additionally, the coefficient of
determination was produced to explain the proportion of variance in the ARWU and
THE total score that is predictable from endowment size.
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The first analysis was performed on the 2012/2013 endowment size and its
relationship to the 2014 ARWU total score There was a statistically significant
moderate positive correlation between the 2012/2013 endowment size and the 2014
ARWU total score, r = .34, 𝜌𝜌 < .05, 𝑓𝑓 = .12. Figure 10 presents a scatter plot of the
results.
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Figure 10. Scatter Plot for 2012/2013 Endowment Size and 2014 ARWU Total Score.
This figure illustrates the relationship between 2012/2013 endowment size and 2014
ARWU total score.
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The results of the linear regression were statistically significant, F(1, 50) = 6.39, 𝜌𝜌

<.05, r 2 = .11, indicating that 11% of the variation in the 2014 ARWU total score can be
explained by the 2013/2014 endowment size. The 2014 ARWU predicted total score
was equal to 22.36 + 0.00000000238 or 2.38E9, which means as endowment size
increases by one dollar, ARWU total score increases by the unstandardized beta (B) of
00000000238 or 2.38E-9; therefore, the unstandardized beta (B) is the regression

coefficient as it represents the slope of the line and shows how steep the regression line
is between the independent/predictor variable and the dependent variable (Johnson &
Christensen, 2012). In order to put this into scale, the B was multiplied by $100M,
which means as endowment size increases by $100M, ARWU total score increases by
(B) .238. Table 12 presents the results of the regression analysis.
Table 12
Regression Analysis for 2012/2013 Endowment Size Predicting 2014 ARWU Total
Score
Model

B

β

SE B

t

2012/2013
0.00000000238
9.41E-10
0.34
2.53
Endowment
/ 2.38E-09
Size
Note. 2012/2013 Endowment size: F(1, 50) = 6.39, 𝜌𝜌 <.05, r 2 = .11.

𝜌𝜌
<.05

The second analysis was performed on the 2013/2014 endowment size and its
relationship to the 2015 ARWU total score. There was a statistically significant
moderate positive correlation between the 2013/2014 endowment size and the 2015

86

ARWU total score, r = .33, 𝜌𝜌 < .05, 𝑓𝑓 = .12. Figure 11 presents a scatter plot of the
results.
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Figure 11. Scatter Plot for 2013/2014 Endowment Size and 2015 ARWU Total Score.
This figure illustrates the relationship between 2013/2014 endowment size and 2015
ARWU total score.

The results of the linear regression were statistically significant, F(1, 50) = 5.93, 𝜌𝜌

<.05, r 2 = .11, indicating that 11% of the variation in the 2015 ARWU total score can be
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explained by the 2013/2014 endowment size. The 2015 ARWU predicted total score
was equal to 22.22 + 0.00000000187 or 1.87E9, which means as endowment size
increases by one dollar, ARWU total score increases by (B) 0.00000000187 or 1.87E-9.
In order to put this into scale, the B was multiplied by $100M, which means as
endowment size increases by $100M, ARWU total score increases by (B) .187. Table
13 presents the results of the regression analysis.
Table 13
Regression Analysis for 2013/2014 Endowment Size Predicting 2015 ARWU Total
Score
Model

B

β

SE B

t

2013/2014
0.00000000187
7.67E-10
0.33
2.44
Endowment
/ 1.87E-09
Size
Note. 2013/2014 Endowment size: F(1, 50) = 5.93, 𝜌𝜌 <.05, r 2 = .11.

𝜌𝜌
<.05

The third analysis was performed on the 2014/2015 endowment size and its
relationship to the 2016 ARWU total score. There was a statistically significant
moderate positive correlation between the 2014/2015 endowment size and the 2016
ARWU total score, r = .33, 𝜌𝜌 < .05, 𝑓𝑓 = .12. Figure 12 presents a scatter plot of the

results.

The results of the linear regression were statistically significant, F(1, 50) = 6.28,
𝜌𝜌 <.05, r 2 = .11, indicating that 11% of the variation in the 2016 ARWU total score can

be explained by the 2013/2014 endowment size. The 2016 ARWU predicted total score
was equal to 21.37 + 0.00000000195 or 1.95E9, which means as endowment size
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Figure 12. Scatter Plot for 2014/2015 Endowment Size and 2016 ARWU Total Score.
This figure illustrates the relationship between 2014/2015 endowment size and 2016
ARWU total score.

increases by one dollar, ARWU total score increases by (B) 0.00000000195 or 1.95E-9.
In order to put this into scale, the B was multiplied by $100M, which means as
endowment size increases by $100M, ARWU total score increases by (B) .195. Table
14 presents the results of the regression analysis.
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Table 14
Regression Analysis for 2014/2015 Endowment Size Predicting 2016 ARWU Total
Score
Model

B

β

SE B

t

2014/2015
0.00000000195
7.78E-10
0.33
2.51
Endowment
/ 1.95E-09
Size
Note. 2014/2015 Endowment size: F(1, 50) = 6.28, 𝜌𝜌 <.05, r 2 = .11.

𝜌𝜌
<.05

The fourth analysis was performed on the 2012/2013 endowment size and its
relationship to the 2014/2015 THE total score. There was a statistically significant
moderate positive correlation between the 2012/2013 endowment size and the
2014/2015 THE total score, r = .43, 𝜌𝜌 < .005, 𝑓𝑓 = .22. Figure 13 presents a scatter plot
of the results.

The results of the linear regression were statistically significant, F(1, 50) = 11.16,
𝜌𝜌 <.005, r 2 = .18, indicating that 18% of the variation in the 2014/2015 THE total score
can be explained by the 2012/2013 endowment size. The 2014/2015 THE predicted
total score was equal to 47.93 + 0.00000000356 or 3.56E9, which means as
endowment size increases by one dollar, THE total score increases by (B)
0.00000000356 or 3.56E-9. In order to put this into scale, the B was multiplied by
$100M, which means as endowment size increases by $100M, ARWU total score
increases by (B) .356. Table 15 presents the results of the regression analysis.
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Figure 13. Scatter Plot for 2012/2013 Endowment Size and 2014/2015 THE Total
Score. This figure illustrates the relationship between 2012/2013 endowment size and
2014/2015 THE total score.
Table 15
Regression Analysis for 2012/2013 Endowment Size Predicting 2014/2015 THE Total
Score
Model

B

SE B

β

t

2012/2013
0.00000000356
1.07E-9
0.43
3.34
Endowment
/ 3.56E-09
Size
Note. 2012/2013 Endowment size: F(1, 50) = 11.16, 𝜌𝜌 <.005, r 2 = .18.
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𝜌𝜌
<.005

The fifth analysis was performed on the 2013/2014 endowment size and its
relationship to the 2015/2016 THE total score. There was a statistically significant
moderate positive correlation between the 2013/2014 endowment size and the
2015/2016 THE total score, r = .38, 𝜌𝜌 < .005, 𝑓𝑓 = .18. Figure 14 presents a scatter plot
of the results.
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Figure 14. Scatter Plot for 2013/2014 Endowment Size and 2015/2016 THE Total
Score. This figure illustrates the relationship between 2013/2014 endowment size and
2015/2016 THE total score.
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The results of the linear regression were statistically significant, F(1, 50) = 8.63, 𝜌𝜌

<.005, r 2 = .15, indicating that 15% of the variation in the 2015/2016 THE total score

can be explained by the 2013/2014 endowment size. The 2015/2016 THE predicted
total score was equal to 49.31 + 0.00000000263 or 2.63E9, which means as
endowment size increases by one dollar, THE total score increases by (B)
0.00000000263 or 2.63E-9. In order to put this into scale, the B was multiplied by
$100M, which means as endowment size increases by $100M, ARWU total score
increases by (B) .263. Table 16 presents the results of the regression analysis.
Table 16
Regression Analysis for 2013/2014 Endowment Size Predicting 2015/2016 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2013/2014
0.00000000263
8.95E-10
0.38
2.94
Endowment
/ 2.63E-09
Size
Note. 2013/2014 Endowment size: F(1, 50) = 8.63, 𝜌𝜌 <.005, r 2 = .15.

<.005

The sixth analysis was performed on the 2014/205 endowment size and its
relationship to the 2016/2017 THE total score. There was a statistically significant
moderate positive correlation between the 2014/2015 endowment size and the
2016/2017 THE total score, r = .44, 𝜌𝜌 < .005, 𝑓𝑓 = .23. Figure 15 presents a scatter plot
of the results.

The results of the linear regression were statistically significant, F(1, 50) = 12.00,
𝜌𝜌 <.005, r 2 = .19, indicating that 19% of the variation in the 2016/2017 THE total score
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Figure 15. Scatter Plot for 2014/2015 Endowment Size and 2016/2017 THE Total
Score. This figure illustrates the relationship between 2014/2015 endowment size and
2016/2017 THE total score.

can be explained by the 2014/2015 endowment size. The 2016/2017 THE predicted
total score was equal to 51.01 + 0.00000000307 or 3.07E9, which means as
endowment size increases by one dollar, THE total score increases by (B)
0.00000000307 or 3.07E-9. In order to put this into scale, the B was multiplied by
$100M, which means as endowment size increases by $100M, ARWU total score
increases by (B) .307. Table 17 presents the results of the regression analysis.
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Table 17
Regression Analysis for 2014/2015 Endowment Size Predicting 2016/2017 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2014/2015
0.00000000307
8.86E-10
0.44
3.46
Endowment
/ 3.07E-09
Size
Note. 2014/2015 Endowment size: F(1, 50) = 12.00, 𝜌𝜌 <.005, r 2 = .19.

<.005

Research Question 1b
What is the relationship between an institution’s research funding and its global
ranking?
To address research question 1b, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
research funding and the total score for ARWU and THE for the three years.
Furthermore, linear regression was conducted for the three years to produce the
regression coefficient which reports the predicted change in the ARWU and THE total
score based on a one-unit change of research funding. Additionally, the coefficient of
determination was produced to explain the proportion of variance in the ARWU and
THE total score that is predictable from research funding.
The first analysis was performed on the 2012/2013 research funding and its
relationship to the 2014 ARWU total score. There was a statistically significant strong
positive correlation between the 2012/2013 research funding and the 2014 ARWU total
score, r = .69, 𝜌𝜌 < .0001, 𝑓𝑓 = .89. Figure 16 presents a scatter plot of the results.
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Figure 16. Scatter Plot for 2012/2013 Research Funding and 2014 ARWU Total Score.
This figure illustrates the relationship between 2012/2013 research funding and 2014
ARWU total score.

The results of the linear regression were statistically significant, F(1, 50) = 45.20,
𝜌𝜌 <.0001, r 2 = .47, indicating that 47% of the variation in the 2014 ARWU total score

can be explained by the 2012/2013 research funding. The 2014 ARWU predicted total

score was equal to 14.30 + 0.0000000215 or 2.15E-8, which means as research
funding increases by one dollar, ARWU total score increases by (B) 0.0000000215 or
2.15E-8. In order to put this into scale, the B was multiplied by $10M, which means as
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research funding increases by $10M, ARWU total score increases by (B) .215. Table 18
presents the results of the regression analysis.
Table 18
Regression Analysis for 2012/2013 Research Funding Predicting 2014 ARWU Total
Score
Model

B

β

SE B

𝜌𝜌

t

2012/2013
0.00000000215
3.19E-9
0.69
6.72
Research
/ 2.15E-08
Funding
Note. 2012/2013 Research funding: F(1, 50) = 45.20, 𝜌𝜌 <.0001, r 2 = .47.

<.0001

The second analysis was performed on the 2013/2014 research funding and its
relationship to the 2015 ARWU total score. There was a statistically significant strong
positive correlation between the 2013/2014 research funding and the 2015 ARWU total
score, r = .69, 𝜌𝜌 < .0001, 𝑓𝑓 = .89. Figure 17 presents a scatter plot of the results.

The results of the linear regression were statistically significant, F(1, 50) = 44.28,

𝜌𝜌 <.001, r 2 = .47, indicating that 47% of the variation in the 2015 ARWU total score can

be explained by the 2013/2014 research funding. The 2015 ARWU predicted total
score was equal to 14.30 + 0.0000000210 or 2.10E-8, which means as research

funding increases by one dollar, ARWU total score increases by (B) 0.0000000210 or
2.10E-8. In order to put this into scale, the B was multiplied by $10M, which means as
research funding increases by $10M, ARWU total score increases by (B) .210. Table
19 presents the results of the regression analysis.

97

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0
$M

$500M

$1000M

$1500M

$2000M

Figure 17. Scatter Plot for 2013/2014 Research Funding and 2015 ARWU Total Score.
This figure illustrates the relationship between 2013/2014 research funding and 2015
ARWU total score

The third analysis was performed on the 2014/2015 research funding and its
relationship to the 2016 ARWU total score. There was a statistically significant strong
positive correlation between the 2014/2015 research funding and the 2016 ARWU total
score, r = .69, 𝜌𝜌 < .0001, 𝑓𝑓 = .92. Figure 18 presents a scatter plot of the results.
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Table 19
Regression Analysis for 2013/2014 Research Funding Predicting 2015 ARWU Total
Score
B

Model

β

SE B

𝜌𝜌

t

2013/2014
0.00000000210
3.15E-9
0.69
6.65
Research
/ 2.10E-08
Funding
Note. 2013/2014 Research funding: F(1, 50) = 44.28, 𝜌𝜌 <.001, r 2 = .47.

<.0001
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Figure 18. Scatter Plot for 2014/2015 Research Funding and 2016 ARWU Total Score.
This figure illustrates the relationship between 2014/2015 research funding and 2016
ARWU total score.
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The results of the linear regression were statistically significant, F(1, 50) = 45.52,
𝜌𝜌 <.0001, r 2 = .48, indicating that 48% of the variation in the 2016 ARWU total score

can be explained by the 2014/2015 research funding. The 2016 ARWU predicted total

score was equal to 14.04 + 0.0000000199 or 1.99E-9, which means as research
funding increases by one dollar, ARWU total score increases by (B) 0.0000000199 or
1.99E-9. In order to put this into scale, the B was multiplied by $10M, which means as
research funding increases by $10M, ARWU total score increases by (B) .199. Table
20 presents the results of the regression analysis.
Table 20
Regression Analysis for 2014/2015 Research Funding Predicting 2016 ARWU Total
Score
Model

B

β

SE B

t

2014/2015
0.00000000199
2.95E-9
0.69
6.75
Research
/ 1.99E-08
Funding
Note. 2014/2015 Research funding: F(1, 50) = 45.52, 𝜌𝜌 <.0001, r 2 = .48.

𝜌𝜌
<.0001

The fourth analysis was performed on the 2012/2013 research funding and its
relationship to the 2014/2015 THE total score. There was a statistically significant
strong positive correlation between the 2012/2013 research funding and the 2014/2015
THE total score, r = .70, 𝜌𝜌 < .0001, 𝑓𝑓 = 1.0. Figure 19 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) =
49.40, 𝜌𝜌 <.0001, r 2 = .50, indicating that 50% of the variation in the 2014/2015 THE total
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Figure 19. Scatter Plot for 2012/2013 Research Funding and 2014/2015 THE Total
Score. This figure illustrates the relationship between 2012/2013 research funding and
2014/2015 THE total score.

score can be explained by the 2012/2013 research funding. The 2014/2015 THE
predicted total score was equal to 39.04 + 0.0000000259 or 2.59E-8, which means as
research funding increases by one dollar, THE total score increases by (B)
0.0000000259 or 2.59E-8. In order to put this into scale, the B was multiplied by $10M,
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which means as research funding increases by $10M, ARWU total score increases by
(B) .259. Table 21 presents the results of the regression analysis.
Table 21
Regression Analysis for 2012/2013 Research Funding Predicting 2014/2015 THE Total
Score
Model

B

β

SE B

t

2012/2013
0.00000000259
3.69E-9
0.70
7.03
Research
/ 2.59E-08
Funding
Note. 2012/2013 Research funding: F(1, 50) = 49.40, 𝜌𝜌 <.0001, r 2 = .50.

𝜌𝜌
<.0001

The fifth analysis was performed on the 2013/2014 research funding and its
relationship to the 2015/2016 THE total score. There was a statistically significant
strong positive correlation between the 2013/2014 research funding and the 2015/2016
THE total score, r = .70, 𝜌𝜌 < .0001, 𝑓𝑓 = .96. Figure 20 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) =
47.95, 𝜌𝜌 <.0001, r 2 = .49, indicating that 49% of the variation in the 2015/2016 THE total

score can be explained by the 2013/2014 research funding. The 2015/2016 THE

predicted total score was equal to 40.16 + 0.0000000256 or 2.56E-8, which means as
research funding increases by one dollar, THE total score increases by (B)
0.0000000256 or 2.56E-8. In order to put this into scale, the B was multiplied by $10M,
which means as research funding increases by $10M, ARWU total score increases by
(B) .256. Table 22 presents the results of the regression analysis.
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Figure 20. Scatter Plot for 2013/2014 Research Funding and 2015/2016 THE Total
Score. This figure illustrates the relationship between 2013/2014 research funding and
2015/2016 THE total score.

The sixth analysis was performed on the 2014/205 research funding and its
relationship to the 2016/2017 THE total score. There was a statistically significant
strong positive correlation between the 2014/2015 research funding and the 2016/2017
THE total score, r = .71, 𝜌𝜌 < .0001, 𝑓𝑓 = 1.0. Figure 21 presents a scatter plot of the
results.
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Table 22
Regression Analysis for 2013/2014 Research Funding Predicting 2015/2016 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2013/2014
0.00000000256
3.69E-9
0.70
6.92
Research
/ 2.56E-08
Funding
Note. 2013/2014 Research funding: F(1, 50) = 47.95, 𝜌𝜌 <.0001, r 2 = .49.

<.0001
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Figure 21. Scatter Plot for 2014/2015 Research Funding and 2016/2017 THE Total
Score. This figure illustrates the relationship between 2014/2015 research funding and
2016/2017 THE total score.
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The results of the linear regression were statistically significant, F(1, 50) = 51.99,
𝜌𝜌 <.0001, r 2 = .51, indicating that 51% of the variation in the 2016/2017 THE total score
can be explained by the 2014/2015 research funding. The 2016/2017 THE predicted

total score was equal to 42.94 + 0.0000000246 or 2.46E-8, which means as research
funding increases by one dollar, THE total score increases by (B) 0.0000000246 or
2.46E-8. In order to put this into scale, the B was multiplied by $10M, which means as
research funding increases by $10M, ARWU total score increases by (B) .246. Table
23 presents the results of the regression analysis.
Table 23
Regression Analysis for 2014/2015 Research Funding Predicting 2016/2017 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2014/2015
0.00000000246
3.41E-9
0.71
7.21
Research
/ 2.46E-08
Funding
Note. 2014/2015 Research funding: F(1, 50) = 51.99, 𝜌𝜌 <.0001, r 2 = .51.

<.0001

Research Question 1c
What is the relationship between an institution’s state appropriation and its global
ranking?
To address research question 1c, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
state appropriation and the total score for ARWU and THE for the three years.
Furthermore, linear regression was conducted for the three years to produce the
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regression coefficient which reports the predicted change in the ARWU and THE total
score based on a one-unit change of state appropriation. Additionally, the coefficient of
determination was produced to explain the proportion of variance in the ARWU and
THE total score that is predictable from state appropriation.
The first analysis was performed on the 2012/2013 state appropriation and its
relationship to the 2014 ARWU total score There was a statistically significant
moderate positive correlation between the 2012/2013 state appropriation and the 2014
ARWU total score, r = .41, 𝜌𝜌 < .005, 𝑓𝑓 = .20. Figure 22 presents a scatter plot of the

results.
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Figure 22. Scatter Plot for 2012/2013 State Appropriation and 2014 ARWU Total Score.
This figure illustrates the relationship between 2012/2013 state appropriation and 2014
ARWU total score.
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The results of the linear regression were statistically significant, F(1, 50) = 9.90, 𝜌𝜌

<.005, r 2 = .17, indicating that 17% of the variation in the 2014 ARWU total score can
be explained by the 2012/2013 state appropriation. The 2014 ARWU predicted total
score was equal to 14.54 + 0.0000000408 or 4.08E-8, which means as state
appropriation increases by one dollar, ARWU total score increases by (B)

0.0000000408 or 4.08E-8. In order to put this into scale, the B was multiplied by $10M,
which means as state appropriation increases by $10M, ARWU total score increases by
(B) .408. Table 24 presents the results of the regression analysis.
Table 24
Regression Analysis for 2012/2013 State Appropriation Predicting 2014 ARWU Total
Score
Model

B

SE B

β

𝜌𝜌

t

2012/2013
0.00000000408
1.30E-8
0.41
3.15
State
/ 4.08E-08
Appropriation
Note. 2012/2013 State appropriation: F(1, 50) = 9.90, 𝜌𝜌 <.005, r 2 = .17.

<.005

The second analysis was performed on the 2013/2014 state appropriation and its
relationship to the 2015 ARWU total score. There was a statistically significant
moderate positive correlation between the 2013/2014 state appropriation and the 2015
ARWU total score, r = .34, 𝜌𝜌 < .05, 𝑓𝑓 = .12. Figure 23 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) = 6.47,
𝜌𝜌 <.05, r 2 = .11, indicating that 11% of the variation in the 2015 ARWU total score can
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Figure 23. Scatter Plot for 2013/2014 State Appropriation and 2015 ARWU Total Score.
This figure illustrates the relationship between 2013/2014 state appropriation and 2015
ARWU total score.

be explained by the 2013/2014 state appropriation. The 2015 ARWU predicted total
score was equal to 16.89 + 0.0000000279 or 2.79E-8, which means as state
appropriation increases by one dollar, ARWU total score increases by (B)
0.0000000279 or 2.79E-8. In order to put this into scale, the B was multiplied by $10M,
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which means as state appropriation increases by $10M, ARWU total score increases by
(B) .279. Table 25 presents the results of the regression analysis.
Table 25
Regression Analysis for 2013/2014 State Appropriation Predicting 2015 ARWU Total
Score
Model

B

SE B

β

t

2013/2014
0.00000000279
1.10E-8
0.34
2.54
State
/ 2.79E-08
Appropriation
Note. 2013/2014 State appropriation: F(1, 50) = 6.47, 𝜌𝜌 <.05, r 2 = .11.

𝜌𝜌
<.05

The third analysis was performed on the 2014/2015 state appropriation and its
relationship to the 2016 ARWU total score. There was a statistically significant
moderate positive correlation between the 2014/2015 state appropriation and the 2016
ARWU total score, r = .30, 𝜌𝜌 < .05, 𝑓𝑓 = .09. Figure 24 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) = 5.07, 𝜌𝜌

<.05, r 2 = .09, indicating that 9% of the variation in the 2016 ARWU total score can be

explained by the 2013/2014 state appropriation. The 2016 ARWU predicted total score
was equal to 17.08 + 0.0000000242 or 2.42E-8, which means as state appropriation
increases by one dollar, ARWU total score increases by (B) 0.0000000242 or 2.42E-8.
In order to put this into scale, the B was multiplied by $10M, which means as state
appropriation increases by $10M, ARWU total score increases by (B) .242. Table 26
presents the results of the regression analysis.
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Figure 24. Scatter Plot for 2014/2015 State Appropriation and 2016 ARWU Total Score.
This figure illustrates the relationship between 2014/2015 state appropriation and 2016
ARWU total score.

The fourth analysis was performed on the 2012/2013 state appropriation and its
relationship to the 2014/2015 THE total score. There was a statistically significant
moderate positive correlation between the 2012/2013 state appropriation and the
2014/2015 THE total score, r = .38, 𝜌𝜌 < .05, 𝑓𝑓 = .16. Figure 25 presents a scatter plot of
the results.
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Table 26
Regression Analysis for 2014/2015 State Appropriation Predicting 2016 ARWU Total
Score
B

Model

SE B

β

𝜌𝜌

t

2014/2015
0.00000000242
1.08E-8
0.30
2.25
State
/ 2.42E-08
Appropriation
Note. 2014/2015 State appropriation: F(1, 50) = 5.07, 𝜌𝜌 <.05, r 2 = .09.

<.05
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Figure 25. Scatter Plot for 2012/2013 State Appropriation and 2014/2015 THE Total
Score. This figure illustrates the relationship between 2012/2013 state appropriation
and 2014/2015 THE total score.
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The results of the linear regression were statistically significant, F(1, 50) = 8.43, 𝜌𝜌

<.05, r 2 = .14, indicating that 14% of the variation in the 2014/2015 THE total score can

be explained by the 2012/2013 state appropriation. The 2014/2015 THE predicted total
score was equal to 40.45 + 0.0000000449 or 4.49E-8, which means as state
appropriation increases by one dollar, THE total score increases by (B) 0.0000000449
or 4.49E-8. In order to put this into scale, the B was multiplied by $10M, which means
as state appropriation increases by $10M, ARWU total score increases by (B) .449.
Table 27 presents the results of the regression analysis.
Table 27
Regression Analysis for 2012/2013 State Appropriation Predicting 2014/2015 THE Total
Score
Model

B

SE B

β

t

2012/2013
0.00000000449
1.55E-8
0.38
2.90
State
/ 4.49E-08
Appropriation
Note. 2012/2013 State appropriation: F(1, 50) = 8.43, 𝜌𝜌 <.05, r 2 = .14.

𝜌𝜌
<.05

The fifth analysis was performed on the 2013/2014 state appropriation and its
relationship to the 2015/2016 THE total score. There was a statistically significant
moderate positive correlation between the 2013/2014 state appropriation and the
2015/2016 THE total score, r = .34, 𝜌𝜌 < .05, 𝑓𝑓 = .12. Figure 26 presents a scatter plot of
the results.

The results of the linear regression were statistically significant, F(1, 50) = 6.34, 𝜌𝜌

<.05, r 2 = .11, indicating that 11% of the variation in the 2015/2016 THE total score can
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Figure 26. Scatter Plot for 2013/2014 State Appropriation and 2015/2016 THE Total
Score. This figure illustrates the relationship between 2013/2014 state appropriation
and 2015/2016 THE total score.

be explained by the 2013/2014 state appropriation. The 2015/2016 THE predicted total
score was equal to 43.61 + 0.0000000330 or 3.30E-8, which means as state
appropriation increases by one dollar, THE total score increases by (B) 0.0000000330
or 3.30E-8. In order to put this into scale, the B was multiplied by $10M, which means
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as state appropriation increases by $10M, ARWU total score increases by (B) .330.
Table 28 presents the results of the regression analysis.
Table 28
Regression Analysis for 2013/2014 State Appropriation Predicting 2015/2016 THE Total
Score
Model

B

SE B

β

t

2013/2014
0.00000000330
1.31E-8
0.34
2.52
State
/ 3.30E-08
Appropriation
Note. 2013/2014 State appropriation: F(1, 50) = 6.34, 𝜌𝜌 <.05, r 2 = .11

𝜌𝜌
<.05

The sixth analysis was performed on the 2014/205 state appropriation and its
relationship to the 2016/2017 THE total score. There was a statistically significant
moderate positive correlation between the 2014/2015 state appropriation and the
2016/2017 THE total score, r = .32, 𝜌𝜌 < .05, 𝑓𝑓 = .11. Figure 27 presents a scatter plot of
the results.

The results of the linear regression were statistically signifiant, F(1, 50) = 5.66, 𝜌𝜌

<.05, r 2 = .10, indicating that 10% of the variation in the 2016/2017 THE total score can
be explained by the 2014/2015 state appropriation. The 2016/2017 THE predicted total
score was equal to 46.54 + 0.0000000305 or 3.05E-8, which means as state
appropriation increases by one dollar, THE total score increases by (B) 0.0000000305
or 3.05E-8. In order to put this into scale, the B was multiplied by $10M, which means
as state appropriation increases by $10M, ARWU total score increases by (B) .305.
Table 29 presents the results of the regression analysis.
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Figure 27. Scatter Plot for 2014/2015 State Appropriation and 2016/2017 THE Total
Score. This figure illustrates the relationship between 2014/2015 state appropriation
and 2016/2017 THE total score.

Table 29
Regression Analysis for 2014/2015 State Appropriation Predicting 2016/2017 THE Total
Score
Model

B

SE B

β

t

2014/2015
0.00000000305
1.28E-8
0.32
2.38
State
/ 3.05E-08
Appropriation
Note. 2014/2015 State appropriation: F(1, 50) = 5.66, 𝜌𝜌 <.05, r 2 = .10.
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𝜌𝜌
<.05

Research Question 1d
What is the relationship between an institution’s tuition revenue and its global
ranking?
To address research question 1d, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
tuition revenue and the total score for ARWU and THE for the three years.
Furthermore, linear regression was conducted for the three years to produce the
regression coefficient which reports the predicted change in the ARWU and THE total
score based on a one-unit change of tuition revenue. Additionally, the coefficient of
determination was produced to explain the proportion of variance in the ARWU and
THE total score that is predictable from tuition revenue.
The first analysis was performed on the 2012/2013 tuition revenue and its
relationship to the 2014 ARWU total score There was a statistically significant strong
positive correlation between the 2012/2013 tuition revenue and the 2014 ARWU total
score, r = .65, 𝜌𝜌 < .0001, 𝑓𝑓 = .75. Figure 28 presents a scatter plot of the results.

The results of the linear regression were statistically significant, F(1, 50) = 37.12,

𝜌𝜌 <.0001, r 2 = .43, indicating that 43% of the variation in the 2014 ARWU total score

can be explained by the 2012/2013 tuition revenue. The 2014 ARWU predicted total
score was equal to 9.39 + 0.0000000405 or 4.05E-8, which means as tuition revenue
increases by one dollar, ARWU total score increases by (B) 0.0000000405 or 4.05E-8.
In order to put this into scale, the B was multiplied by $10M, which means as tuition
revenue increases by $10M, ARWU total score increases by (B) .405. Table 30
presents the results of the regression analysis.
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Figure 28. Scatter Plot for 2012/2013 Tuition Revenue and 2014 ARWU Total Score.
This figure illustrates the relationship between 2012/2013 tuition revenue and 2014
ARWU total score.

Table 30
Regression Analysis for 2012/2013 Tuition Revenue Predicting 2014 ARWU Total
Score
Model

B

SE B

β

t

2012/2013
0.00000000405
6.60E-9
0.65
6.09
Tuition
/ 4.05E-08
Revenue
Note. 2012/2013 Tuition Revenue: F(1, 50) = 37.12, 𝜌𝜌 <.0001, r 2 = .43.
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𝜌𝜌
<.0001

The second analysis was performed on the 2013/2014 tuition revenue and its
relationship to the 2015 ARWU total score. There was a statistically significant strong
positive correlation between the 2013/2014 tuition revenue and the 2015 ARWU total
score, r = .65, 𝜌𝜌 < .0001, 𝑓𝑓 = .72. Figure 29 presents a scatter plot of the results.
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Figure 29. Scatter Plot for 2013/2014 Tuition Revenue and 2015 ARWU Total Score.
This figure illustrates the relationship between 2013/2014 tuition revenue and 2015
ARWU total score.
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The results of the linear regression were statistically significant, F(1, 50) = 36.58,
𝜌𝜌 <.0001, r 2 = .42, indicating that 42% of the variation in the 2015 ARWU total score

can be explained by the 2013/2014 tuition revenue. The 2015 ARWU predicted total
score was equal to 9.23 + 0.0000000381 or 3.81E-8, which means as tuition revenue
increases by one dollar, ARWU total score increases by (B) 0.0000000381 or 3.81E-8.
In order to put this into scale, the B was multiplied by $10M, which means as tuition
revenue increases by $10M, ARWU total score increases by (B) .381. Table 31
presents the results of the regression analysis.
Table 31
Regression Analysis for 2013/2014 Tuition Revenue Predicting 2015 ARWU Total
Score
Model

B

β

SE B

t

2013/2014
0.00000000381
6.30E-9
0.65
6.05
Tuition
/ 3.81E-08
Revenue
Note. 2013/2014 Tuition Revenue: F(1, 50) = 36.58, 𝜌𝜌 <.0001, r 2 = .42.

𝜌𝜌
<.0001

The third analysis was performed on the 2014/2015 tuition revenue and its
relationship to the 2016 ARWU total score. There was a statistically significant strong
positive correlation between the 2014/2015 tuition revenue and the 2016 ARWU total
score, r = .61, 𝜌𝜌 < .0001, 𝑓𝑓 = .59. Figure 30 presents a scatter plot of the results.

The results of the linear regression were statistically significant, F(1, 50) = 29.08,

𝜌𝜌 <.0001, r 2 = .37, indicating that 37% of the variation in the 2016 ARWU total score

can be explained by the 2014/2015 tuition revenue. The 2016 ARWU predicted total
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Figure 30. Scatter Plot for 2014/2015 Tuition Revenue and 2016 ARWU Total Score.
This figure illustrates the relationship between 2014/2015 tuition revenue and 2016
ARWU total score.

score was equal to 9.68 + 0.0000000335 or 3.35E-8, which means as tuition revenue
increases by one dollar, ARWU total score increases by (B) 0.0000000335 or 3.35E-8.
In order to put this into scale, the B was multiplied by $10M, which means as tuition
revenue increases by $10M, ARWU total score increases by (B) .335. Table 32
presents the results of the regression analysis.
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Table 32
Regression Analysis for 2014/2015 Tuition Revenue Predicting 2016 ARWU Total
Score
Model

B

β

SE B

𝜌𝜌

t

2014/2015
0.00000000335
6.21E-9
0.61
5.39
Tuition
/ 3.35E-08
Revenue
Note. 2014/2015 Tuition Revenue: F(1, 50) = 29.08, 𝜌𝜌 <.0001, r 2 = .37.

<.0001

The fourth analysis was performed on the 2012/2013 tuition revenue and its
relationship to the 2014/2015 THE total score. There was a statistically significant
strong positive correlation between the 2012/2013 tuition revenue and the 2014/2015
THE total score, r = .61, 𝜌𝜌 < .0001, 𝑓𝑓 = .59. Figure 31 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) = 29.53,
𝜌𝜌 <.0001, r 2 = .37, indicating that 37% of the variation in the 2014/2015 THE total score

can be explained by the 2012/2013 tuition revenue. The 2014/2015 THE predicted total
score was equal to 34.79 + 0.0000000424 or 4.24E-8, which means as tuition revenue
increases by one dollar, THE total score increases by (B) 0.0000000424 or 4.24E-8. In
order to put this into scale, the B was multiplied by $10M, which means as tuition
revenue increases by $10M, ARWU total score increases by (B) .424. Table 33
presents the results of the regression analysis.
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Figure 31. Scatter Plot for 2012/2013 Tuition Revenue and 2014/2015 THE Total
Score. This figure illustrates the relationship between 2012/2013 tuition revenue and
2014/2015 THE total score.

Table 33
Regression Analysis for 2012/2013 Tuition Revenue Predicting 2014/2015 THE Total
Score
Model

B

SE B

β

t

2012/2013
0.00000000424
8.14E-9
0.61
5.43
Tuition
/ 4.24E-08
Revenue
Note. 2012/2013 Tuition Revenue: F(1, 50) = 29.53, 𝜌𝜌 <.0001, r 2 = .37.
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𝜌𝜌
<.0001

The fifth analysis was performed on the 2013/2014 tuition revenue and its
relationship to the 2015/2016 THE total score. There was a statistically significant
strong positive correlation between the 2013/2014 tuition revenue and the 2015/2016
THE total score, r = .63, 𝜌𝜌 < .0001, 𝑓𝑓 = .63. Figure 32 presents a scatter plot of the
results.
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Figure 32. Scatter Plot for 2013/2014 Tuition Revenue and 2015/2016 THE Total
Score. This figure illustrates the relationship between 2013/2014 tuition revenue and
2015/2016 THE total score.
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The results of the linear regression were statistically significant, F(1, 50) = 32.37,
𝜌𝜌 <.0001, r 2 = .39, indicating that 39% of the variation in the 2015/2016 THE total score

can be explained by the 2013/2014 tuition revenue. The 2015/2016 THE predicted total
score was equal to 35.05 + 0.0000000439 or 4.39E-8, which means as tuition revenue

increases by one dollar, THE total score increases by (B) 0.0000000439 or 4.39E-8. In
order to put this into scale, the B was multiplied by $10M, which means as tuition
revenue increases by $10M, ARWU total score increases by (B) .439. Table 34
presents the results of the regression analysis.
Table 34
Regression Analysis for 2013/2014 Tuition Revenue Predicting 2015/2016 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2013/2014
0.00000000439
7.71E-9
0.63
5.69
Tuition
/ 4.39E-08
Revenue
Note. 2013/2014 Tuition Revenue: F(1, 50) = 32.37, 𝜌𝜌 <.0001, r 2 = .39

<.0001

The sixth analysis was performed on the 2014/205 tuition revenue and its
relationship to the 2016/2017 THE total score. There was a statistically significant
strong positive correlation between the 2014/2015 tuition revenue and the 2016/2017
THE total score, r = .65, 𝜌𝜌 < .0001, 𝑓𝑓 = .75. Figure 33 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) = 37.13,
𝜌𝜌 <.0001, r 2 = .43, indicating that 43% of the variation in the 2016/2017 THE total score
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Figure 33. Scatter Plot for 2014/2015 Tuition Revenue and 2016/2017 THE Total
Score. This figure illustrates the relationship between 2014/2015 tuition revenue and
2016/2017 THE total score.

can be explained by the 2014/2015 tuition revenue. The 2016/2017 THE predicted total
score was equal to 36.81 + 0.0000000431 or 4.31E-8, which means as tuition revenue
increases by one dollar, THE total score increases by (B) 0.0000000431 or 4.31E-8. In
order to put this into scale, the B was multiplied by $10M, which means as tuition
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revenue increases by $10M, ARWU total score increases by (B) .431. Table 35
presents the results of the regression analysis.
Table 35
Regression Analysis for 2014/2015 Tuition Revenue Predicting 2016/2017 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2014/2015
0.00000000431
7.07E-9
0.65
6.09
Tuition
/ 4.31E-08
Revenue
Note. 2014/2015 Tuition Revenue: F(1, 50) = 37.13, 𝜌𝜌 <.0001, r 2 = .43.

<.0001

Research Question 1e
What is the relationship between an institution’s total revenue and its global
ranking?
To address research question 1e, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
total revenue and the total score for ARWU and THE for the three years. Furthermore,
linear regression was conducted for the three years to produce the regression
coefficient which reports the predicted change in the ARWU and THE total score based
on a one-unit change of total revenue. Additionally, the coefficient of determination was
produced to explain the proportion of variance in the ARWU and THE total score that is
predictable from total revenue.
The first analysis was performed on the 2012/2013 total revenue and its
relationship to the 2014 ARWU total score There was a statistically significant strong
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positive correlation between the 2012/2013 total revenue and the 2014 ARWU total
score, r = .65, 𝜌𝜌 < .0001, 𝑓𝑓 = .72. Figure 34 presents a scatter plot of the results.
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Figure 34. Scatter Plot for 2012/2013 Total Revenue and 2014 ARWU Total Score.
This figure illustrates the relationship between 2012/2013 total revenue and 2014
ARWU total score.
The results of the linear regression were statistically significant, F(1, 50) = 36.64,
𝜌𝜌 <.0001, r 2 = .42, indicating that 42% of the variation in the 2014 ARWU total score
can be explained by the 2012/2013 total revenue. The 2014 ARWU predicted total

score was equal to 13.53 + 0.00000000577 or 5.77E-9, which means as total revenue
increases by one dollar, ARWU total score increases by (B) 0.00000000577 or 5.77E-9.
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In order to put this into scale, the B was multiplied by $100M, which means as total
revenue increases by $100M, ARWU total score increases by (B) .577. Table 36
presents the results of the regression analysis.
Table 36
Regression Analysis for 2012/2013 Total Revenue Predicting 2014 ARWU Total Score
Model

B

β

SE B

t

2012/2013
0.00000000577
9.53E-10
0.65
6.05
Total
/ 5.77E-9
Revenue
Note. 2012/2013 Total Revenue: F(1, 50) = 36.64, 𝜌𝜌 <.0001, r 2 = .42.

𝜌𝜌
<.0001

The second analysis was performed on the 2013/2014 total revenue and its
relationship to the 2015 ARWU total score. There was a statistically significant strong
positive correlation between the 2013/2014 total revenue and the 2015 ARWU total
score, r = .63, 𝜌𝜌 < .0001, 𝑓𝑓 = .67. Figure 35 presents a scatter plot of the results.

The results of the linear regression were statistically significant, F(1, 50) = 33.67,

𝜌𝜌 <.0001, r 2 = .40, indicating that 40% of the variation in the 2015 ARWU total score
can be explained by the 2013/2014 total revenue. The 2015 ARWU predicted total

score was equal to 13.93 + 0.00000000498 or 4.98E-9, which means as total revenue
increases by one dollar, ARWU total score increases by (B) 0.00000000498 or 4.98E-9.
In order to put this into scale, the B was multiplied by $100M, which means as total
revenue increases by $100M, ARWU total score increases by (B) .498. Table 37
presents the results of the regression analysis.

128

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0
$M

$2000M

$4000M

$6000M

$8000M

$10000M

Figure 35. Scatter Plot for 2013/2014 Total Revenue and 2015 ARWU Total Score.
This figure illustrates the relationship between 2013/2014 total revenue and 2015
ARWU total score.

Table 37
Regression Analysis for 2013/2014 Total Revenue Predicting 2015 ARWU Total Score
Model

B

SE B

β

t

2013/2014
0.00000000498
8.58E-10
0.63
5.80
Total
/ 4.98E-9
Revenue
Note. 2013/2014 Total Revenue: F(1, 50) = 33.67, 𝜌𝜌 <.0001, r 2 = .40.
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𝜌𝜌
<.0001

The third analysis was performed on the 2014/2015 total revenue and its
relationship to the 2016 ARWU total score. There was a statistically significant strong
positive correlation between the 2014/2015 total revenue and the 2016 ARWU total
score, r = .64, 𝜌𝜌 < .0001, 𝑓𝑓 = .69. Figure 36 presents a scatter plot of the results.
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Figure 36. Scatter Plot for 2014/2015 Total Revenue and 2016 ARWU Total Score.
This figure illustrates the relationship between 2014/2015 total revenue and 2016
ARWU total score.
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The results of the linear regression were statistically significant, F(1, 50) = 34.42,
𝜌𝜌 <.0001, r 2 = .41, indicating that 41% of the variation in the 2016 ARWU total score
can be explained by the 2014/2015 total revenue. The 2016 ARWU predicted total

score was equal to 12.86 + 0.00000000514 or 5.14E-9, which means as total revenue
increases by one dollar, ARWU total score increases by (B) 0.00000000514 or 5.14E-9.
In order to put this into scale, the B was multiplied by $100M, which means as total
revenue increases by $100M, ARWU total score increases by (B) .514. Table 38
presents the results of the regression analysis.
Table 38.
Regression Analysis for 2014/2015 Total Revenue Predicting 2016 ARWU Total Score
Model

B

β

SE B

t

2014/2015
0.00000000514
8.75E-10
0.64
5.87
Total
/ 5.14E-9
Revenue
Note. 2014/2015 Total Revenue: F(1, 50) = 34.42, 𝜌𝜌 <.0001, r 2 = .41.

𝜌𝜌
<.0001

The fourth analysis was performed on the 2012/2013 total revenue and its
relationship to the 2014/2015 THE total score. There was a statistically significant
strong positive correlation between the 2012/2013 total revenue and the 2014/2015
THE total score, r = .67, 𝜌𝜌 < .0001, 𝑓𝑓 = .81. Figure 37 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) = 41.47,
𝜌𝜌 <.0001, r 2 = .45, indicating that 45% of the variation in the 2014/2015 THE total score
can be explained by the 2012/2013 total revenue. The 2014/2015 THE predicted total
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Figure 37. Scatter Plot for 2012/2013 Total Revenue and 2014/2015 THE Total Score.
This figure illustrates the relationship between 2012/2013 total revenue and 2014/2015
THE total score.

score was equal to 37.94 + 0.00000000704 or 7.04E-9, which means as total revenue
increases by one dollar, THE total score increases by (B) 0.00000000704 or 7.04E-8.
In order to put this into scale, the B was multiplied by $100M, which means as total
revenue increases by $100M, ARWU total score increases by (B) .704. Table 39
presents the results of the regression analysis.
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Table 39
Regression Analysis for 2012/2013 Total Revenue Predicting 2014/2015 THE Total
Score
Model

B

β

SE B

𝜌𝜌

t

2012/2013
0.00000000704
1.09E-10
0.67
6.44
Total
/ 7.04E-9
Revenue
Note. 2012/2013 Total Revenue: F(1, 50) = 41.47, 𝜌𝜌 <.0001, r 2 = .45.

<.0001

The fifth analysis was performed on the 2013/2014 total revenue and its
relationship to the 2015/2016 THE total score. There was a statistically significant
strong positive correlation between the 2013/2014 total revenue and the 2015/2016
THE total score, r = .68, 𝜌𝜌 < .0001, 𝑓𝑓 = .89. Figure 38 presents a scatter plot of the
results.

The results of the linear regression were statistically significant, F(1, 50) =
43.66, 𝜌𝜌 <.0001, r 2 = .47, indicating that 47% of the variation in the 2015/2016 THE total

score can be explained by the 2013/2014 total revenue. The 2015/2016 THE predicted
total score was equal to 38.99 + 0.00000000639 or 6.39E-9, which means as total
revenue increases by one dollar, THE total score increases by (B) 0.00000000639 or

6.39E-9. In order to put this into scale, the B was multiplied by $100M, which means as
total revenue increases by $100M, ARWU total score increases by (B) .639. Table 40
presents the results of the regression analysis.
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Figure 38. Scatter Plot for 2013/2014 Total Revenue and 2015/2016 THE Total Score.
This figure illustrates the relationship between 2013/2014 total revenue and 2015/2016
THE total score.

Table 40
Regression Analysis for 2013/2014 Total Revenue Predicting 2015/2016 THE Total
Score
Model

B

SE B

β

t

2013/2014
0.00000000639
9.68E-10
0.68
6.61
Total
/ 6.39E-9
Revenue
Note. 2013/2014 Total Revenue: F(1, 50) = 43.66, 𝜌𝜌 <.0001, r 2 = .47.
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𝜌𝜌
<.0001

The sixth analysis was performed on the 2014/205 total revenue and its
relationship to the 2016/2017 THE total score. There was a statistically significant
strong positive correlation between the 2014/2015 total revenue and the 2016/2017
THE total score, r = .68, 𝜌𝜌 < .0001, 𝑓𝑓 = .85. Figure 39 presents a scatter plot of the
results.
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Figure 39. Scatter Plot for 2014/2015 Total Revenue and 2016/2017 THE Total Score.
This figure illustrates the relationship between 2014/2015 total revenue and 2016/2017
THE total score.
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The results of the linear regression were statistically significant, F(1, 50) = 43.39,
𝜌𝜌 <.0001, r 2 = .46, indicating that 46% of the variation in the 2016/2017 THE total score
can be explained by the 2014/2015 total revenue. The 2016/2017 THE predicted total
score was equal to 41.03 + 0.00000000656 or 6.56E-9, which means as total revenue
increases by one dollar, THE total score increases by (B) 0.00000000656 or 6.56E-9.
In order to put this into scale, the B was multiplied by $100M, which means as total
revenue increases by $100M, ARWU total score increases by (B) .656. Table 41
presents the results of the regression analysis.
Table 41
Regression Analysis for 2014/2015 Total Revenue Predicting 2016/2017 THE Total
Score
Model

B

β

SE B

t

2014/2015
0.00000000656
9.95E-10
0.68
6.59
Total
/ 6.56E-9
Revenue
Note. 2014/2015 Total Revenue: F(1, 50) = 43.39, 𝜌𝜌 <.0001, r 2 = .46.

𝜌𝜌
<.0001

Research Question 2a
In what ways, does an institution’s ranking change when there is an increase or
decrease to its endowment size?
To address research question 2a, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was conducted to gauge the strength of the relationship between
the calculated dollar difference between two given endowment size years and the
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calculated total score difference between two years for both ARWU and THE.
Statistical significance was set at the .05 alpha level.
The first analysis was performed by calculating the total score difference
between 2014 and 2015 ARWU and the dollar difference between 2012/2013 and
2013/2014 endowment size. The mean difference between 2014 and 2015 ARWU was
-.3, and the mean difference between 2012/2013 and 2013/2014 endowment size was
$236,669,657. This means on average that ARWU total scores decreased by .3 and
that endowment sizes increased by approximately $236.7 million over a year timeframe.
This resulted in a non-statistically significant weak negative correlation between the
2012/2013 and 2013/2014 endowment size difference and the 2014 and 2015 ARWU
total score difference, r = -.12, 𝜌𝜌 > .05. Figure 40 presents a scatter plot of the results.
The second analysis was performed by calculating the total score difference

between 2015 and 2016 ARWU and the dollar difference between 2013/2014 and
2014/2015 endowment size. The mean difference between 2015 and 2016 ARWU was
-.6, and the mean difference between 2013/2014 and 2015/2016 endowment size was
$54,171,620. This means on average that ARWU total scores decreased by .6 and that
endowment sizes increased by approximately $54.2 million over a year timeframe. This
resulted in a non-statistically significant weak positive correlation between the
2013/2014 and 2014/2015 endowment size difference and the 2015 and 2016 ARWU
total score difference, r = .27, 𝜌𝜌 > .05. Figure 41 presents a scatter plot of the results.
The third analysis was performed by calculating the total score difference

between 2014 and 2016 ARWU and the dollar difference between 2012/2013 and
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Figure 40. Scatter Plot for Total Score Difference between 2014 and 2015 ARWU and
the Dollar Difference between 2012/2013 and 2013/2014 Endowment Size. This figure
illustrates the relationship between total score difference between 2014 and 2015
ARWU and the dollar difference between 2012/2013 and 2013/2014 endowment size.

2014/2015 endowment size. The mean difference between 2014 and 2016 ARWU was
-.9 and the mean difference between 2012/2013 and 2014/2015 endowment size was
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Figure 41. Scatter Plot for Total Score Difference between 2015 and 2016 ARWU and
the Dollar Difference between 2013/2014 and 2014/2015 Endowment Size. This figure
illustrates the relationship between total score difference between 2015 and 2016
ARWU and the dollar difference between 2013/2014 and 2014/2015 endowment size.

$290,841,278. This means on average that ARWU total scores decreased by .9 and
that endowment sizes increased by approximately $290.1 million over a two year
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timeframe. This resulted in a non-statistically significant weak negative correlation
between the 2012/2013 and 2014/2015 endowment size difference and the 2014 and
2016 ARWU total score difference, r = -.23, 𝜌𝜌 > .05. Figure 42 presents a scatter plot of
the results.
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Figure 42. Scatter Plot for Total Score Difference between 2014 and 2016 ARWU and
the Dollar Difference between 2012/2013 and 2014/2015 Endowment Size. This figure
illustrates the relationship between total score difference between 2014 and 2016
ARWU and the dollar difference between 2012/2013 and 2014/2015 endowment size.
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The fourth analysis was performed by calculating the total score difference
between 2014/2015 and 2015/2016 THE and the dollar difference between 2012/2013
and 2013/2014 endowment size. The mean difference between 2014/2015 and
2015/2016 THE was .9, and the mean difference between 2012/2013 and 2013/2014
endowment size was $236,669,657. This means on average that THE total scores
increased by .9 and that endowment sizes increased by approximately $236.7 million
over a year timeframe. This resulted in a non-statistically significant weak negative
correlation between the 2012/2013 and 2013/2014 endowment size difference, and the
2014/2015 and 2015/2016 THE total score difference, r = -.12, 𝜌𝜌 > .05. Figure 43
presents a scatter plot of the results.

The fifth analysis was performed by calculating the total score difference
between 2015/2016 and 2016/2017 THE and the dollar difference between 2013/2014
and 2014/2015 endowment size. The mean difference between 2015/2016 and
2016/2017 THE was 2.5 and the mean difference between 2013/2014 and 2014/2015
endowment size was $54,171,620. This means on average that THE total scores
increased by 2.5 and that endowment sizes increased by approximately $54.2 million
over a year timeframe. This resulted in a non-statistically significant weak negative
correlation between the 2013/2014 and 2014/2015 endowment size difference and the
2015/2016 and 2016/2017 THE total score difference, r = -.04, 𝜌𝜌 > .05. Figure 44
presents a scatter plot of the results.

The sixth analysis was performed by calculating the total score difference
between 2014/2015 and 2016/2017 THE and the dollar difference between 2012/2013
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Figure 43. Scatter Plot for Total Score Difference between 2014/2015 and 2015/2016
THE and the Dollar Difference between 2012/2013 and 2013/2014 Endowment Size.
This figure illustrates the relationship between total score difference between 2014/2015
and 2015/2016 THE and the dollar difference between 2012/2013 and 2013/2014
endowment size.
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Figure 44. Scatter Plot for Total Score Difference between 2015/2016 and 2016/2017
THE and the Dollar Difference between 2013/2014 and 2014/2015 Endowment Size.
This figure illustrates the relationship between total score difference between 2015/2016
and 2016/2017 THE and the dollar difference between 2013/2014 and 2014/2015
endowment size.

and 2014/2015 endowment size. The mean difference between 2014/2015 and
2016/2017 THE was 3.4, and the mean difference between 2012/2013 and 2014/2015
endowment size was $290,841,278. This means on average that THE total scores
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increased by 3.4 and that endowment sizes increased by approximately $290.8 million
over a two year timeframe. This resulted in a non-statistically significant weak negative
correlation between the 2012/2013 and 2014/2015 endowment size difference and the
2014/2015 and 2016/2017 THE total score difference, r = -.03, 𝜌𝜌 > .05. Figure 45
presents a scatter plot of the results.
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Figure 45. Scatter Plot for Total Score Difference between 2014/2015 and 2016/2017
THE and the Dollar Difference between 2012/2013 and 2014/2015 Endowment Size.
This figure illustrates the relationship between total score difference between 2014/2015
and 2016/2017 THE and the dollar difference between 2012/2013 and 2014/2015
endowment size.
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Research Question 2b
In what ways, does an institution’s ranking change when there is an increase or
decrease to its research funding?
To address research question 2b, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
the calculated dollar difference between two given research funding years and the
calculated total score difference between two years for both ARWU and THE.
Statistical significance was set at the .05 alpha level.
The first analysis was performed by calculating the total score difference
between 2014 and 2015 ARWU and the dollar difference between 2012/2013 and
2013/2014 research funding. The mean difference between 2014 and 2015 ARWU was
-.3, and the mean difference between 2012/2013 and 2013/2014 research funding was $2,357,589. This means on average that ARWU total scores decreased by .3 and that
research funding decreased by approximately $2.4 million over a year timeframe. This
resulted in a statistically significant moderate negative correlation between the
2012/2013 and 2013/2014 research funding difference and the 2014 and 2015 ARWU
total score difference, r = -.45, 𝜌𝜌 < .001. Figure 46 presents a scatter plot of the results.
The second analysis was performed by calculating the total score difference

between 2015 and 2016 ARWU and the dollar difference between 2013/2014 and
2014/2015 research funding. The mean difference between 2015 and 2016 ARWU was
-.6, and the mean difference between 2013/2014 and 2014/2015 research funding was
$7,990,980. This means on average that ARWU total scores decreased by .6 and that
research funding increased by approximately $8.0 million over a year timeframe. This
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Figure 46. Scatter Plot for Total Score Difference between 2014 and 2015 ARWU and
the Dollar Difference between 2012/2013 and 2013/2014 Research Funding. This
figure illustrates the relationship between total score difference between 2014 and 2015
ARWU and the dollar difference between 2012/2013 and 2013/2014 research funding.

resulted in a non-statistically significant weak positive correlation between the
2013/2014 and 2014/2015 research funding difference and the 2015 and 2016 ARWU
total score difference, r = .01, 𝜌𝜌 > .05. Figure 47 presents a scatter plot of the results.
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Figure 47. Scatter Plot for Total Score Difference between 2015 and 2016 ARWU and
the Dollar Difference between 2013/2014 and 2014/2015 Research Funding. This
figure illustrates the relationship between total score difference between 2015 and 2016
ARWU and the dollar difference between 2013/2014 and 2014/2015 research funding.

The third analysis was performed by calculating the total score difference
between 2014 and 2016 ARWU and the dollar difference between 2012/2013 and
2014/2015 research funding. The mean difference between 2014 and 2016 ARWU was
-.9 and the mean difference between 2012/2013 and 2014/2015 research funding was
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$5,633,391. This means on average that ARWU total scores decreased by .9 and that
research funding increased by approximately $5.6 million over a two year timeframe.
This resulted in a non-statistically significant weak negative correlation between the
2012/2013 and 2014/2015 research funding difference and the 2014 and 2016 ARWU
total score difference, r = -.23, 𝜌𝜌 > .05. Figure 48 presents a scatter plot of the results.
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Figure 48. Scatter Plot for Total Score Difference between 2014 and 2016 ARWU and
the Dollar Difference between 2012/2013 and 2014/2015 Research Funding. This
figure illustrates the relationship between total score difference between 2014 and 2016
ARWU and the dollar difference between 2012/2013 and 2014/2015 research funding.
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The fourth analysis was performed by calculating the total score difference
between 2014/2015 and 2015/2016 THE and the dollar difference between 2012/2013
and 2013/2014 research funding. The mean difference between 2014/2015 and
2015/2016 THE was .9, and the mean difference between 2012/2013 and 2013/2014
research funding was -$2,357,589. This means on average that THE total scores
increased by .9 and that research funding decreased by approximately $2.4 million over
a year timeframe. This resulted in a statistically significant moderate positive correlation
between the 2012/2013 and 2013/2014 research funding difference and the 2014/2015
and 2015/2016 THE total score difference, r = .42, 𝜌𝜌 < .005. Figure 49 presents a
scatter plot of the results.

The fifth analysis was performed by calculating the total score difference
between 2015/2016 and 2016/2017 THE and the dollar difference between 2013/2014
and 2014/2015 research funding. The mean difference between 2015/2016 and
2016/2017 THE was 2.5, and the mean difference between 2013/2014 and 2014/2015
research funding was $7,990,980. This means on average that THE total scores
increased by 2.5 and that research funding increased by approximately $8.0 million over
a year timeframe. This resulted in a non-statistically significant weak positive
correlation between the 2013/2014 and 2014/2015 research funding difference and the
2015/2016 and 2016/2017 THE total score difference, r = .22, 𝜌𝜌 > .05. Figure 50

presents a scatter plot of the results.

The sixth analysis was performed by calculating the total score difference
between 2014/2015 and 2016/2017 THE and the dollar difference between 2012/2013
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Figure 49. Scatter Plot for Total Score Difference between 2014/2015 and 2015/2016
THE and the Dollar Difference between 2012/2013 and 2013/2014 Research Funding.
This figure illustrates the relationship between total score difference between 2014/2015
and 2015/2016 THE and the dollar difference between 2012/2013 and 2013/2014
research funding.

and 2014/2015 research funding. The mean difference between 2014/2015 and
2016/2017 THE was 3.4 and the mean difference between 2012/2013 and 2014/2015
research funding was $5,633,391. This means on average that THE total scores
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Figure 50. Scatter Plot for Total Score Difference between 2015/2016 and 2016/2017
THE and the Dollar Difference between 2013/2014 and 2014/2015 Research Funding.
This figure illustrates the relationship between total score difference between 2015/2016
and 2016/2017 THE and the dollar difference between 2013/2014 and 2014/2015
research funding.

increased by 3.4 and that research funding increased by approximately $5.6 million over
a two year timeframe. This resulted in a statistically significant moderate positive
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correlation between the 2012/2013 and 2014/2015 research funding difference and the
2014/2015 and 2016/2017 THE total score difference, r = .41, 𝜌𝜌 < .005. Figure 51

presents a scatter plot of the results.
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Figure 51. Scatter Plot for Total Score Difference between 2014/2015 and 2016/2017
THE and the Dollar Difference between 2012/2013 and 2014/2015 Research Funding.
This figure illustrates the relationship between total score difference between 2014/2015
and 2016/2017 THE and the dollar difference between 2012/2013 and 2014/2015
research funding.
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Research Question 2c
In what ways, does an institution’s ranking change when there is an increase or
decrease to its state appropriation?
To address research question 2c, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
the calculated dollar difference between two given state appropriation years and the
calculated total score difference between two years for both ARWU and THE.
Statistical significance was set at the .05 alpha level.
The first analysis was performed by calculating the total score difference
between 2014 and 2015 ARWU and the dollar difference between 2012/2013 and
2013/2014 state appropriation. The mean difference between 2014 and 2015 ARWU
was -.3, and the mean difference between 2012/2013 and 2013/2014 state
appropriation was $25,790,242. This means on average that ARWU total scores
decreased by .3 and that state appropriation increased by approximately $25.8 million
over a year timeframe. This resulted in a statistically significant moderate negative
correlation between the 2012/2013 and 2013/2014 state appropriation difference and
the 2014 and 2015 ARWU total score difference, r = -.44, 𝜌𝜌 < .001. Figure 52 presents
a scatter plot of the results.

The second analysis was performed by calculating the total score difference
between 2015 and 2016 ARWU and the dollar difference between 2013/2014 and
2014/2015 state appropriation. The mean difference between 2015 and 2016 ARWU
was -.6, and the mean difference between 2013/2014 and 2015/2016 state
appropriation was $9,672,324. This means on average that ARWU total scores
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Figure 52. Scatter Plot for Total Score Difference between 2014 and 2015 ARWU and
the Dollar Difference between 2012/2013 and 2013/2014 State Appropriation. This
figure illustrates the relationship between total score difference between 2014 and 2015
ARWU and the dollar difference between 2012/2013 and 2013/2014 state appropriation.

decreased by .6 and that state appropriation increased by approximately $9.7 million
over a year timeframe. This resulted in a non-statistically significant weak positive
correlation between the 2013/2014 and 2014/2015 state appropriation difference and
the 2015 and 2016 ARWU total score difference, r = .07, 𝜌𝜌 > .05. Figure 53 presents a
scatter plot of the results.
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Figure 53. Scatter Plot for Total Score Difference between 2015 and 2016 ARWU and
the Dollar Difference between 2013/2014 and 2014/2015 State Appropriation. This
figure illustrates the relationship between total score difference between 2015 and 2016
ARWU and the dollar difference between 2013/2014 and 2014/2015 state appropriation.

The third analysis was performed by calculating the total score difference
between 2014 and 2016 ARWU and the dollar difference between 2012/2013 and
2014/2015 state appropriation. The mean difference between 2014 and 2016 ARWU
was -.9, and the mean difference between 2012/2013 and 2014/2015 state
appropriation was $35,462,566. This means on average that ARWU total scores
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decreased by .9 and that state appropriation increased by approximately $35.5 million
over a two year timeframe. This resulted in a statistically significant moderate negative
correlation between the 2012/2013 and 2014/2015 state appropriation difference and
the 2014 and 2016 ARWU total score difference, r = -.38, 𝜌𝜌 < .05. Figure 54 presents a
scatter plot of the results.
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Figure 54. Scatter Plot for Total Score Difference between 2014 and 2016 ARWU and
the Dollar Difference between 2012/2013 and 2014/2015 State Appropriation. This
figure illustrates the relationship between total score difference between 2014 and 2016
ARWU and the dollar difference between 2012/2013 and 2014/2015 state appropriation.
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The fourth analysis was performed by calculating the total score difference
between 2014/2015 and 2015/2016 THE and the dollar difference between 2012/2013
and 2013/2014 state appropriation. The mean difference between 2014/2015 and
2015/2016 THE was .9, and the mean difference between 2012/2013 and 2013/2014
state appropriation was $25,790,242. This means on average that THE total scores
increased by .9 and that state appropriation increased by approximately $25.8 million
over a year timeframe. This resulted in a non-statistically significant moderate positive
correlation between the 2012/2013 and 2013/2014 state appropriation difference and
the 2014/2015 and 2015/2016 THE total score difference, r = .16, 𝜌𝜌 > .05. Figure 55

presents a scatter plot of the results.

The fifth analysis was performed by calculating the total score difference
between 2015/2016 and 2016/2017 THE and the dollar difference between 2013/2014
and 2014/2015 state appropriation. The mean difference between 2015/2016 and
2016/2017 THE was 2.5, and the mean difference between 2013/2014 and 2014/2015
state appropriation was $9,672,324. This means on average that THE total scores
increased by 2.5 and that state appropriation increased by approximately $8 million over
a year timeframe. This resulted in a non-statistically significant weak positive
correlation between the 2013/2014 and 2014/2015 state appropriation difference and
the 2015/2016 and 2016/2017 THE total score difference, r = .04, 𝜌𝜌 > .05. Figure 56
presents a scatter plot of the results.

The sixth analysis was performed by calculating the total score difference
between 2014/2015 and 2016/2017 THE and the dollar difference between 2012/2013
and 2014/2015 state appropriation. The mean difference between 2014/2015 and
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Figure 55. Scatter Plot for Total Score Difference between 2014/2015 and 2015/2016
THE and the Dollar Difference between 2012/2013 and 2013/2014 State Appropriation.
This figure illustrates the relationship between total score difference between 2014/2015
and 2015/2016 THE and the dollar difference between 2012/2013 and 2013/2014 state
appropriation.

2016/2017 THE was 3.4, and the mean difference between 2012/2013 and 2014/2015
state appropriation was $35,462,566. This means on average that THE total scores
increased by 3.4 and that state appropriation increased by approximately $35.5 million
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Figure 56. Scatter Plot for Total Score Difference between 2015/2016 and 2016/2017
THE and the Dollar Difference between 2013/2014 and 2014/2015 State Appropriation.
This figure illustrates the relationship between total score difference between 2015/2016
and 2016/2017 THE and the dollar difference between 2013/2014 and 2014/2015 state
appropriation.

over a two year timeframe. This resulted in a non-statistically significant weak positive
correlation between the 2012/2013 and 2014/2015 state appropriation difference and
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the 2014/2015 and 2016/2017 THE total score difference, r = .08, 𝜌𝜌 > .05. Figure 57

presents a scatter plot of the results.
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Figure 57. Scatter Plot for Total Score Difference between 2014/2015 and 2016/2017
THE and the Dollar Difference between 2012/2013 and 2014/2015 State Appropriation.
This figure illustrates the relationship between total score difference between 2014/2015
and 2016/2017 THE and the dollar difference between 2012/2013 and 2014/2015 state
appropriation.
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Research Question 2d
In what ways, does an institution’s ranking change when there is an increase or
decrease to its tuition revenue?
To address research question 2d, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
the calculated dollar difference between two given tuition revenue years and the
calculated total score difference between two years for both ARWU and THE.
Statistical significance was set at the .05 alpha level.
The first analysis was performed by calculating the total score difference
between 2014 and 2015 ARWU and the dollar difference between 2012/2013 and
2013/2014 tuition revenue. The mean difference between 2014 and 2015 ARWU was .3, and the mean difference between 2012/2013 and 2013/2014 tuition revenue was
$17,767,116. This means on average that ARWU total scores decreased by .3 and that
tuition revenue increased by approximately $17.8 million over a year timeframe. This
resulted in a non-statistically significant weak positive correlation between the
2012/2013 and 2013/2014 tuition revenue difference and the 2014 and 2015 ARWU
total score difference, r = .13, 𝜌𝜌 > .05. Figure 58 presents a scatter plot of the results.
The second analysis was performed by calculating the total score difference

between 2015 and 2016 ARWU and the dollar difference between 2013/2014 and
2014/2015 tuition revenue. The mean difference between 2015 and 2016 ARWU was .6, and the mean difference between 2013/2014 and 2014/2015 tuition revenue was
$24,445,737. This means on average that ARWU total scores decreased by .6 and that
tuition revenue increased by approximately $24.4 million over a year timeframe. This
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Figure 58. Scatter Plot for Total Score Difference between 2014 and 2015 ARWU and
the Dollar Difference between 2012/2013 and 2013/2014 Tuition Revenue. This figure
illustrates the relationship between total score difference between 2014 and 2015
ARWU and the dollar difference between 2012/2013 and 2013/2014 tuition revenue.

resulted in a non-statistically significant weak negative correlation between the
2013/2014 and 2014/2015 tuition revenue difference and the 2015 and 2016 ARWU
total score difference, r = -.02, 𝜌𝜌 > .05. Figure 59 presents a scatter plot of the results.
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Figure 59. Scatter Plot for Total Score Difference between 2015 and 2016 ARWU and
the Dollar Difference between 2013/2014 and 2014/2015 Tuition Revenue. This figure
illustrates the relationship between total score difference between 2015 and 2016
ARWU and the dollar difference between 2013/2014 and 2014/2015 tuition revenue.

The third analysis was performed by calculating the total score difference
between 2014 and 2016 ARWU and the dollar difference between 2012/2013 and
2014/2015 tuition revenue. The mean difference between 2014 and 2016 ARWU was
-.9 and the mean difference between 2012/2013 and 2014/2015 tuition revenue was
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$42,212,853. This means on average that ARWU total scores decreased by .9 and that
tuition revenue increased by approximately $42.2 million over a two year timeframe.
This resulted in a non-statistically significant weak positive correlation between the
2012/2013 and 2014/2015 tuition revenue difference and the 2014 and 2016 ARWU
total score difference, r = .01, 𝜌𝜌 > .05. Figure 60 presents a scatter plot of the results.
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Figure 60. Scatter Plot for Total Score Difference between 2014 and 2016 ARWU and
the Dollar Difference between 2012/2013 and 2014/2015 Tuition Revenue. This figure
illustrates the relationship between total score difference between 2014 and 2016
ARWU and the dollar difference between 2012/2013 and 2014/2015 tuition revenue.
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The fourth analysis was performed by calculating the total score difference
between 2014/2015 and 2015/2016 THE and the dollar difference between 2012/2013
and 2013/2014 tuition revenue. The mean difference between 2014/2015 and
2015/2016 THE was .9, and the mean difference between 2012/2013 and 2013/2014
tuition revenue was $17,767,116. This means on average that THE total scores
increased by .9 and that tuition revenue increased by approximately $17.8 million over a
year timeframe. This resulted in a non-statistically significant weak negative correlation
between the 2012/2013 and 2013/2014 tuition revenue difference and the 2014/2015
and 2015/2016 THE total score difference, r = -.11, 𝜌𝜌 > .05. Figure 61 presents a

scatter plot of the results.

The fifth analysis was performed by calculating the total score difference
between 2015/2016 and 2016/2017 THE and the dollar difference between 2013/2014
and 2014/2015 tuition revenue. The mean difference between 2015/2016 and
2016/2017 THE was 2.5, and the mean difference between 2013/2014 and 2014/2015
tuition revenue was $24,445,737. This means on average that THE total scores
increased by 2.5 and that tuition revenue increased by approximately $24.4 million over
a year timeframe. This resulted in a statistically significant moderate positive correlation
between the 2013/2014 and 2014/2015 tuition revenue difference and the 2015/2016
and 2016/2017 THE total score difference, r = .35, 𝜌𝜌 < .05. Figure 62 presents a scatter
plot of the results.

The sixth analysis was performed by calculating the total score difference
between 2014/2015 and 2016/2017 THE and the dollar difference between 2012/2013
and 2014/2015 tuition revenue. The mean difference between 2014/2015 and
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Figure 61. Scatter Plot for Total Score Difference between 2014/2015 and 2015/2016
THE and the Dollar Difference between 2012/2013 and 2013/2014 Tuition Revenue.
This figure illustrates the relationship between total score difference between 2014/2015
and 2015/2016 THE and the dollar difference between 2012/2013 and 2013/2014 tuition
revenue.

2016/2017 THE was 3.4, and the mean difference between 2012/2013 and 2014/2015
tuition revenue was $42,212,853. This means on average that THE total scores
increased by 3.4 and that tuition revenue increased by approximately $42.2 million over
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Figure 62. Scatter Plot for Total Score Difference between 2015/2016 and 2016/2017
THE and the Dollar Difference between 2013/2014 and 2014/2015 Tuition Revenue.
This figure illustrates the relationship between total score difference between 2015/2016
and 2016/2017 THE and the dollar difference between 2013/2014 and 2014/2015 tuition
revenue.

a two year timeframe. This resulted in a non-statistically significant moderate positive
correlation between the 2012/2013 and 2014/2015 tuition revenue difference and the
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2014/2015 and 2016/2017 THE total score difference, r = .16, 𝜌𝜌 > .05. Figure 63

presents a scatter plot of the results.
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Figure 63. Scatter Plot for Total Score Difference between 2014/2015 and 2016/2017
THE and the Dollar Difference between 2012/2013 and 2014/2015 Tuition Revenue.
This figure illustrates the relationship between total score difference between 2014/2015
and 2016/2017 THE and the dollar difference between 2012/2013 and 2014/2015 tuition
revenue.
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Research Question 2e
In what ways, does an institution’s ranking change when there is an increase or
decrease to its total revenue?
To address research question 2e, the Pearson Product-Moment Correlation
Coefficient (PPMCC) was calculated to gauge the strength of the relationship between
the calculated dollar difference between two given total revenue years and the
calculated total score difference between two years for both ARWU and THE.
Statistical significance was set at the .05 alpha level.
The first analysis was performed by calculating the total score difference
between 2014 and 2015 ARWU and the dollar difference between 2012/2013 and
2013/2014 total revenue. The mean difference between 2014 and 2015 ARWU was -.3,
and the mean difference between 2012/2013 and 2013/2014 total revenue was
$181,496,426. This means on average that ARWU total scores decreased by .3 and
that total revenue increased by approximately $181.5 million over a year timeframe.
This resulted in a statistically significant moderate negative correlation between the
2012/2013 and 2013/2014 total revenue difference and the 2014 and 2015 ARWU total
score difference, r = -.34, 𝜌𝜌 < .05. Figure 64 presents a scatter plot of the results.

The second analysis was performed by calculating the total score difference

between 2015 and 2016 ARWU and the dollar difference between 2013/2014 and
2014/2015 total revenue. The mean difference between 2015 and 2016 ARWU was -.6,
and the mean difference between 2013/2014 and 2014/2015 total revenue was
$14,843,229. This means on average that ARWU total scores decreased by .6 and that
total revenue increased by approximately $14.8 million over a year timeframe. This
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Figure 64. Scatter Plot for Total Score Difference between 2014 and 2015 ARWU and
the Dollar Difference between 2012/2013 and 2013/2014 Total Revenue. This figure
illustrates the relationship between total score difference between 2014 and 2015
ARWU and the dollar difference between 2012/2013 and 2013/2014 total revenue.

resulted in a non-statistically significant weak positive correlation between the
2013/2014 and 2014/2015 total revenue difference and the 2015 and 2016 ARWU total
score difference, r = .23, 𝜌𝜌 > .05. Figure 65 presents a scatter plot of the results.
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Figure 65. Scatter Plot for Total Score Difference between 2015 and 2016 ARWU and
the Dollar Difference between 2013/2014 and 2014/2015 Total Revenue. This figure
illustrates the relationship between total score difference between 2015 and 2016
ARWU and the dollar difference between 2013/2014 and 2014/2015 total revenue.

The third analysis was performed by calculating the total score difference
between 2014 and 2016 ARWU and the dollar difference between 2012/2013 and
2014/2015 total revenue. The mean difference between 2014 and 2016 ARWU was -.9,
and the mean difference between 2012/2013 and 2014/2015 total revenue was
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$196,339,656. This means on average that ARWU total scores decreased by .9 and
that total revenue increased by approximately $196.3 million over a two year timeframe.
This resulted in a non-statistically significant weak negative correlation between the
2012/2013 and 2014/2015 total revenue difference and the 2014 and 2016 ARWU total
score difference, r = -.27, 𝜌𝜌 > .05. Figure 66 presents a scatter plot of the results.
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Figure 66. Scatter Plot for Total Score Difference between 2014 and 2016 ARWU and
the Dollar Difference between 2012/2013 and 2014/2015 Total Revenue. This figure
illustrates the relationship between total score difference between 2014 and 2016
ARWU and the dollar difference between 2012/2013 and 2014/2015 total revenue.
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The fourth analysis was performed by calculating the total score difference
between 2014/2015 and 2015/2016 THE and the dollar difference between 2012/2013
and 2013/2014 total revenue. The mean difference between 2014/2015 and 2015/2016
THE was .9, and the mean difference between 2012/2013 and 2013/2014 total revenue
was $181,496,426. This means on average that THE total scores increased by .9 and
that total revenue increased by approximately $181.5 million over a year timeframe.
This resulted in a non-statistically significant weak positive correlation between the
2012/2013 and 2013/2014 total revenue difference and the 2014/2015 and 2015/2016
THE total score difference, r = .07, 𝜌𝜌 > .05. Figure 67 presents a scatter plot of the
results.

The fifth analysis was performed by calculating the total score difference
between 2015/2016 and 2016/2017 THE and the dollar difference between 2013/2014
and 2014/2015 total revenue. The mean difference between 2015/2016 and 2016/2017
THE was 2.5, and the mean difference between 2013/2014 and 2014/2015 total
revenue was $14,843,229. This means on average that THE total scores increased by
2.5 and that total revenue increased by approximately $14.8 million over a year
timeframe. This resulted in a non-statistically significant weak negative correlation
between the 2013/2014 and 2014/2015 total revenue difference and the 2015/2016 and
2016/2017 THE total score difference, r = -.05, 𝜌𝜌 > .05. Figure 68 presents a scatter

plot of the results.

The sixth analysis was performed by calculating the total score difference
between 2014/2015 and 2016/2017 THE and the dollar difference between 2012/2013
and 2014/2015 total revenue. The mean difference between 2014/2015 and 2016/2017
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Figure 67. Scatter Plot for Total Score Difference between 2014/2015 and 2015/2016
THE and the Dollar Difference between 2012/2013 and 2013/2014 Total Revenue. This
figure illustrates the relationship between total score difference between 2014/2015 and
2015/2016 THE and the dollar difference between 2012/2013 and 2013/2014 total
revenue.

THE was 3.4, and the mean difference between 2012/2013 and 2014/2015 total
revenue was $196,339,656. This means on average that THE total scores increased by
3.4 and that total revenue increased by approximately $196.3 million over a two year
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Figure 68. Scatter Plot for Total Score Difference between 2015/2016 and 2016/2017
THE and the Dollar Difference between 2013/2014 and 2014/2015 Total Revenue. This
figure illustrates the relationship between total score difference between 2015/2016 and
2016/2017 THE and the dollar difference between 2013/2014 and 2014/2015 total
revenue.

timeframe. This resulted in a non-statistically significant weak positive correlation
between the 2012/2013 and 2014/2015 total revenue difference and the 2014/2015 and
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2016/2017 THE total score difference, r = .16, 𝜌𝜌 > .05. Figure 69 presents a scatter plot
of the results.

15.0

10.0

5.0

0.0
-$500M

$M

$500M

$1000M

$1500M

-5.0

-10.0

-15.0

Figure 69. Scatter Plot for Total Score Difference between 2014/2015 and 2016/2017
THE and the Dollar Difference between 2012/2013 and 2014/2015 Total Revenue. This
figure illustrates the relationship between total score difference between 2014/2015 and
2016/2017 THE and the dollar difference between 2012/2013 and 2014/2015 total
revenue.
176

Chapter Summary
This chapter presented a description of the data and research sample by
reviewing the required adjustments and calculations needed for the data sets. This
chapter also provided a thorough review of the variables by reporting the descriptive
statistics. In addition, this chapter provided detailed results to answer the two research
questions looking at the relationship between financial resources and global rankings,
and rankings changes when financial resources increase or decrease.
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Chapter 5
Discussion

Introduction
University rankings at the national level have become extremely popular, and
university rankings at the global level are following a similar path. Governments use
global rankings to compare their institutions worldwide. Likewise, HEIs themselves use
global rankings to benchmark their performance against peers from around the world.
Lastly, globalization has created competition as faculty, staff, and students can choose
worldwide as to which institution fits them best, and their choice may be influenced by
an institution’s global ranking. In sum, it is important to rank well, but in many cases, in
order to been seen as “world class,” institutions need to generate significant financial
resources as sustaining top research and education programs is very expensive.
The purpose of this study was to explore the relationship between an institution’s
financial resources and its global ranking. The study further examined whether rankings
change in relation to increases or decreases in specific funding sources. The results of
this study provide additional insight and a better understanding of global rankings in
general and, more specifically, of the nature of the relationship between various
financial resources and rankings.
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This chapter presents a summary of the findings by including tables to
summarize the results for each research question. In addition, this chapter provides
additional discussion and presents implications of the study. Finally, the chapter
provides recommendations for future research.

Summary of the Findings
This was a quantitative study that used ranking data from ARWU and THE, as
well as financial data from IPEDS. Descriptive statistics were presented to develop an
awareness of the data set characteristics and inferential statistics were presented to
answer the two research questions.
The total score for ARWU consisted of (Alumni Score x 10% + Award Score x
20% + HiCi Score x 20% +N&S Score x 20% + Publication Score x 20% + PCP Score x
10%) and the average total score for the sample was 25.2 for 2014, 24.9 for 2015, and
24.3 for 2016, which means that ARWU scores had a negative three-year trend. The
total score for THE consisted of (Teaching Score x 30% + Research Score x30% +
Citations Score x 30% + Industry Income Score x 2.5% + International Outlook Score x
7.5%) and the average total score for the sample was 52.2 for 2014/2015, 53.1 for
2015/2016, and 55.6 for 2016/2017, which means, unlike ARWU, the THE three-year
trend is positive. The endowment size average for the sample was $1.209B for
2012/2013, $1.446B for 2013/2014, and $1.500B for 2014/2015, which means there is a
three-year positive trend. The research funding average for the sample was $509M for
2012/2013, $507M for 2013/2014, and $515M for 2014/2015, which means there was
an increase overall during the three-year period. The state appropriation average for
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the sample was $262M for 2012/2013, $288M for 2013/2014, and $298M for
2014/2015, which means there was a three-year positive trend. The tuition revenue
average for the sample was $394M for 2012/2013, $412M for 2013/2014, and $436M
for 2014/2015, which means there was a three-year positive trend. Lastly, the total
revenue average for the sample was $2.028B for 2012/2013, $2.210B for 2013/2014,
and $2.225B for 2014/2015, which means there was a three-year positive trend.

Summary of Findings for Research Question 1a – 1e: What is the relationship
between an institution’s financial resources and its global ranking? Table 42 displays
the PPMCC results for research question 1, sorted from strongest to weakest
relationship. This table shows that the correlation between total revenue and total
ranking scores for this study ranged from r =.63 to .68 for all three years and for both
ranking systems, indicating a strong positive relationship between financial resources
and a university’s ranking. This table also shows that research funding with a
correlation range from r =.69 to .71 had the strongest relationship for all three years and
for both ranking systems. Furthermore, the table illustrates that tuition revenue also had
a strong relationship, as the correlation for tuition revenue ranged from r =.61 to .65.
Two financial resource variables had noticeably weaker PPMCC results than the
other financial resource variables. State appropriation had a correlation range from r
=.30 to .41, and endowment size had a correlation range from r =.33 to .44.
Furthermore, table 42 shows a slightly weaker relationship with endowment size for
ARWU than THE (r =.33 - .34 as opposed to r =.38 - .44, respectively).
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Table 43 displays the coefficient of determination (r 2) from the linear regression
analysis for research question 1, sorted from largest to smallest. This table shows that
the coefficient of determination for total revenue ranged from r 2 = .40 to .47 for all three
years for both ranking systems. This means that a little less than 50% of the variability
in both rankings is explained by an institution’s total revenue. In addition, this study
found that every $100M increase in total revenue leads to a .5 to .7 point increase which
can be substantial if an institution is able to increase total revenue by hundreds of
millions of dollars. Similar to the PPMCC results, table 43 shows that research funding
had the largest coefficient of determination as it ranged from r 2 =.47 to .51, which means
that about half of the variability in both rankings is explained by an institution’s research
funding. Furthermore, table 43 demonstrates that tuition revenue had a slightly lower
coefficient of determination than research funding as the coefficient of determination for
tuition revenue ranged from r 2 =.37 to .43 for all three years for both ranking systems.
Once again, the coefficient of determination results mirrored the PPMCC results, as
table 43 indicates that state appropriation and endowment size both had lower
coefficient of determination results than the other financial resource variables with state
appropriation ranging from r 2 =.10 to .17 and endowment size from r 2 =.11 to .19. It is
important to note that tables 42 and 43 could be combined. They both provide similar
results on the relationship between the IVs and DVs as the coefficient of determination
is the PPMCC squared. However, due to document formatting requirements and text
size, it was determined that separate tables would be easier to read.
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Table 42
PPMCC Analysis for Research Question 1a – 1e
Research Question 1b Variables

PPMCC (r)

P-Value (𝝆𝝆)

Research Funding 2014/2015 and THE 2016/2017

0.71

<.0001

Research Funding 2013/2014 and THE 2015/2016

0.70

<.0001

Research Funding 2012/2013 and THE 2014/2015

0.70

<.0001

Research Funding 2012/2013 and ARWU 2014

0.69

<.0001

Research Funding 2013/2014 and ARWU 2015

0.69

<.0001

Research Funding 2014/2015 and ARWU 2016

0.69

<.0001

PPMCC (r)

P-Value (𝝆𝝆)

Total Revenue 2014/2015 and THE 2016/2017

0.68

<.0001

Total Revenue 2013/2014 and THE 2015/2016

0.68

<.0001

Total Revenue 2012/2013 and THE 2014/2015

0.67

<.0001

Total Revenue 2012/2013 and ARWU 2014

0.65

<.0001

Total Revenue 2014/2015 and ARWU 2016

0.64

<.0001

Total Revenue 2013/2014 and ARWU 2015

0.63

<.0001

PPMCC (r)

P-Value (𝝆𝝆)

Tuition Revenue 2014/2015 and THE 2016/2017

0.65

<.0001

Tuition Revenue 2012/2013 and ARWU 2014

0.65

<.0001

Tuition Revenue 2013/2014 and ARWU 2015

0.65

<.0001

Tuition Revenue 2013/2014 and THE 2015/2016

0.63

<.0001

Tuition Revenue 2014/2015 and ARWU 2016

0.61

<.0001

Tuition Revenue 2012/2013 and THE 2014/2015

0.61

<.0001

PPMCC (r)

P-Value (𝝆𝝆)

Endowment Size 2014/2015 and THE 2016/2017

0.44

0.0011

Endowment Size 2012/2013 and THE 2014/2015

0.43

0.0016

Endowment Size 2013/2014 and THE 2015/2016

0.38

0.0050

Endowment Size 2012/2013 and ARWU 2014

0.34

0.0147

Endowment Size 2013/2014 and ARWU 2015

0.33

0.0184

Endowment Size 2014/2015 and ARWU 2016

0.33

0.0155

PPMCC (r)

P-Value (𝝆𝝆)

State Appropriation 2012/2013 and ARWU 2014

0.41

0.0028

State Appropriation 2012/2013 and THE 2014/2015

0.38

0.0055

State Appropriation 2013/2014 and THE 2015/2016

0.34

0.0150

State Appropriation 2013/2014 and ARWU 2015

0.34

0.0141

State Appropriation 2014/2015 and THE 2016/2017

0.32

0.0212

State Appropriation 2014/2015 and ARWU 2016

0.30

0.0288

Research Question 1e Variables

Research Question 1d Variables

Research Question 1a Variables

Research Question 1c Variables
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Table 43
Coefficient of Determination for Research Question 1a – 1e
r2

P-Value (𝝆𝝆)

Research Funding 2014/2015 and THE 2016/2017

0.51

<.0001

Research Funding 2012/2013 and THE 2014/2015

0.50

<.0001

Research Funding 2013/2014 and THE 2015/2016

0.49

<.0001

Research Funding 2014/2015 and ARWU 2016

0.48

<.0001

Research Funding 2012/2013 and ARWU 2014

0.47

<.0001

Research Funding 2013/2014 and ARWU 2015

0.47

<.0001

Research Question 1b Variables

Research Question 1e Variables

r

2

P-Value (𝝆𝝆)

Total Revenue 2013/2014 and THE 2015/2016

0.47

<.0001

Total Revenue 2014/2015 and THE 2016/2017

0.46

<.0001

Total Revenue 2012/2013 and THE 2014/2015

0.45

<.0001

Total Revenue 2012/2013 and ARWU 2014

0.42

<.0001

Total Revenue 2014/2015 and ARWU 2016

0.41

<.0001

Total Revenue 2013/2014 and ARWU 2015

0.40

<.0001

Research Question 1d Variables

r

2

P-Value (𝝆𝝆)

Tuition Revenue2014/2015 and THE 2016/2017

0.43

<.0001

Tuition Revenue2012/2013 and ARWU 2014

0.43

<.0001

Tuition Revenue2013/2014 and ARWU 2015

0.42

<.0001

Tuition Revenue2013/2014 and THE 2015/2016

0.39

<.0001

Tuition Revenue2014/2015 and ARWU 2016

0.37

<.0001

Tuition Revenue2012/2013 and THE 2014/2015

0.37

<.0001

Research Question 1a Variables

r

2

P-Value (𝝆𝝆)

Endowment Size 2014/2015 and THE 2016/2017

0.19

0.0011

Endowment Size 2012/2013 and THE 2014/2015

0.18

0.0016

Endowment Size 2013/2014 and THE 2015/2016

0.15

0.0050

Endowment Size 2012/2013 and ARWU 2014

0.11

0.0147

Endowment Size 2013/2014 and ARWU 2015

0.11

0.0184

Endowment Size 2014/2015 and ARWU 2016

0.11

0.0155

r2

P-Value (𝝆𝝆)

State Appropriation 2012/2013 and ARWU 2014

0.17

0.0028

State Appropriation 2012/2013 and THE 2014/2015

0.14

0.0055

State Appropriation 2013/2014 and THE 2015/2016

0.11

0.0150

State Appropriation 2013/2014 and ARWU 2015

0.11

0.0141

State Appropriation 2014/2015 and THE 2016/2017

0.10

0.0212

State Appropriation 2014/2015 and ARWU 2016

0.09

0.0288

Research Question 1c Variables
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Implications of Findings for Research Question 1a – 1e. This study provided
some validity to the argument, that institutions who have significant financial resources
have an advantage in the global rakings. Furthermore, the findings for this study were
similar to one study that did focus more on the micro-level relationship, as Aghion et al.
(2007) found a positive correlation between budget expenditures per student and ranking.
Although total revenue and budget expenditure per student are different, both look at
some aggregate of university finances, and this study along with Aghion et al. found a
strong relationship between financials and university rankings.
This study also provided some weight to the claim that institutions who can invest
substantial financial resources into their research programs will probably perform well in
the rankings, as of all the financial resource variables that were included in this study,
research funding had the strongest relationship to university rankings. Global ranking
systems indicators have a strong research focus, such as the ARWU indicator that
counts the number of published articles in Nature and Science as funded researchers
will be the most likely to publish. Likewise, THE specifically counts the volume, income,
and reputation of an institution’s research; therefore, the more research funding an
institution has, the higher they may be ranked.
This study also showed that there was a substantially stronger relationship
between tuition revenue and the rankings than compared with state appropriation and
its relationship with the rankings. These results support Ordorika and Lloyd (2014), who
stated that US institutions dominate the rankings partly because of high tuition revenue;
however, it should be noted that their analysis included US private institutions which
typically charge higher tuition amounts than public US institutions. It is important to note
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that the difference in the strength of the relationship between tuition revenue and state
appropriation was noticeable as state appropriation was approximately .30 less for both
the PPMCC and coefficient of determination when compared to tuition revenue. One
explanation for this difference could be due to the fact that more prestigious state
institutions charge a higher tuition rate than the others; therefore, they receive less
support from their state governments.
Kaba (2012) stated that endowments are an important component for an
institution to become world class. However, this study showed that other financial
resources had a much stronger relationship with the rankings than endowments, as
there was only a moderate correlation between endowment size and global rankings in
this study. Additionally, there was a difference between ARWU and THE, as ARWU
has a slightly weaker relationship with endowment size than THE. This could be due to
the reputation factor that THE uses as older institutions are seen as more reputable,
and older institutions tend to have larger endowments; therefore, these institutions may
score better in the reputation component of the methodology for THE. With that said,
the results of this study can support an argument that a large endowment can be offset
by the other financial resources available to an institution. One theory on endowment
size only having a marginal relationship to ranking, is that endowment monies are
typically restricted for a specific purpose; therefore, it is possible that some endowment
monies are restricted to institutional initiatives that the global rankings do not value.

Summary of Findings for Research Question 2a – 2e: In what ways, does an
institution’s ranking change when there is an increase or decrease to its financial
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resources? Table 44 displays the PPMCC results for research question 2, broken down
between positive vs. negative relationship and sorted from strongest to weakest
relationship. This table shows that even though endowment size and the other financial
resource variables increased over a three-year time frame, the study did not reveal
many strong correlations between dollar increases or decreases and changes in the
total score. In fact, the table illustrates that US public institutions’ average total score in
the ARWU has been decreasing over the past three years regardless of an increase in
financial resources; therefore, there was a negative correlation trend for most of the
analyses regarding calculated differences between the financial resources variables and
the calculated differences between ARUW total scores. However, the reverse is true in
regard to THE, as US public institutions’ average total score has increased over the
past three years; therefore, there was a positive correlation trend for most of the
analyses regarding calculated differences between the financial resources variables and
the calculated differences between THE total scores.
Table 44
PPMCC Analysis for Research Question 2a – 2e
Research Question 2a - 2e Variables

PPMCC (r)

P-Value (𝝆𝝆)

Research Funding 2012/2013 & 2013/2014 Difference and THE
2014/2015 & 2015/2016 Difference
Research Funding 2012/2013 & 2014/2015 Difference and THE
2014/2015 & 2016/2017 Difference
Tuition Revenue 2013/2014 & 2014/2015 Difference and THE
2015/2016 & 2016/2017 Difference
Endowment Size 2013/2014 & 2014/2015 Difference and ARWU
2015 & 2016 Difference
Total Revenue 2013/2014 & 2014/2015 Difference and ARWU 2015
& 2016 Difference
Research Funding 2013/2014 & 2014/2015 Difference and THE
2015/2016 & 2016/2017 Difference
Tuition Revenue 2012/2013 & 2014/2015 Difference and THE
2014/2015 & 2016/2017 Difference

0.42

0.00

0.41

0.00

0.35

0.01

0.27

0.06

0.23

0.10

0.22

0.11

0.16

0.26
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Table 44 continued
Research Question 2a - 2e Variables
State Appropriation 2012/2013 & 2013/2014 Difference and THE
2014/2015 & 2015/2016 Difference
Total Revenue 2012/2013 & 2014/2015 Difference and THE
2014/2015 & 2016/2017 Difference
Tuition Revenue 2012/2013 & 2013/2014 Difference and ARWU
2014 & 2015 Difference
State Appropriation 2012/2013 & 2014/2015 Difference and THE
2014/2015 & 2016/2017 Difference
State Appropriation 2013/2014 & 2014/2015 Difference and ARWU
2015 & 2016 Difference
Total Revenue 2012/2013 & 2013/2014 Difference and THE
2014/2015 & 2015/2016 Difference
State Appropriation 2013/2014 & 2014/2015 Difference and THE
2015/2016 & 2016/2017 Difference
Research Funding 2013/2014 & 2014/2015 Difference and ARWU
2015 & 2016 Difference
Tuition Revenue 2012/2013 & 2014/2015 Difference and ARWU
2014 & 2016 Difference
Research Question 2a - 2e Variables
Research Funding 2012/2013 & 2013/2014 Difference and ARWU
2014 & 2015 Difference
State Appropriation 2012/2013 & 2013/2014 Difference and ARWU
2014 & 2015 Difference
State Appropriation 2012/2013 & 2014/2015 Difference and ARWU
2014 & 2016 Difference
Total Revenue 2012/2013 & 2013/2014 Difference and ARWU 2014
& 2015 Difference
Total Revenue 2012/2013 & 2014/2015 Difference and ARWU 2014
& 2016 Difference
Research Funding 2012/2013 & 2014/2015 Difference and ARWU
2014 & 2016 Difference
Endowment Size 2012/2013 & 2014/2015 Difference and ARWU
2014 & 2016 Difference
Endowment Size 2012/2013 & 2013/2014 Difference and THE
2014/2015 & 2015/2016 Difference
Endowment Size 2012/2013 & 2013/2014 Difference and ARWU
2014 & 2015 Difference
Tuition Revenue 2012/2013 & 2013/2014 Difference and THE
2014/2015 & 2015/2016 Difference
Total Revenue 2013/2014 & 2014/2015 Difference and THE
2015/2016 & 2016/2017 Difference
Endowment Size 2013/2014 & 2014/2015 Difference and THE
2015/2016 & 2016/2017 Difference
Endowment Size 2012/2013 & 2014/2015 Difference and THE
2014/2015 & 2016/2017 Difference
Tuition Revenue 2013/2014 & 2014/2015 Difference and ARWU
2015 & 2016 Difference
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PPMCC (r)

P-Value (𝝆𝝆)

0.16

0.26

0.16

0.27

0.13

0.35

0.08

0.59

0.07

0.60

0.07

0.64

0.04

0.76

0.01

0.94

0.01

0.97

PPMCC (r)

P-Value (𝝆𝝆)

-0.45

0.00

-0.44

0.00

-0.38

0.01

-0.34

0.01

-0.27

0.05

-0.23

0.10

-0.23

0.10

-0.12

0.41

-0.12

0.42

-0.11

0.46

-0.05

0.72

-0.04

0.79

-0.03

0.82

-0.02

0.91

Implications of Findings for Research Question 2a – 2e. The findings for
research question 2 could imply, at least for ARWU, that the relationship between
financial resources and global rankings was not as strong as the correlation and
regression results implied. However, that implication should be cautioned based on the
overall strength of the relationship this study found over all three years. Furthermore,
one possible explanation in regards to the ARWU negative trend is that many US public
institutions received budget reductions during the economic crisis and they could still be
recovering. In addition, there could be a delay in a ranking change based on financial
changes as it may take time for institutions to receive a return on investment. Lastly,
other countries are investing even more financial resources than the US into their HEIs,
and these HEIs could be strategically adding additional resources into areas that global
rankings specifically measure; therefore, US institutions are losing ground in the ARWU
rankings. The THE positive trend in research question 2 actually provides further
linkage between financial resources and global rankings since US public institutions
increased their financial resources and their total scores also increased.

Discussion and Implications for Use of Rankings
Like it or not, university rankings are not going anywhere as humans have a bit of
a fascination with them. The ARWU started a new trend in the early 2000s by putting a
global twist in the rankings, and every year that passes the interest in global rankings
and higher education is strengthened. “In the space of just a decade, the rankings have
positioned themselves as a new form of gatekeepers for higher education, determining
whom and what are valued, and to what degree” (Ordorika & Lloyd, 2014, p. 388).
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What is interesting, is that this bond continues to develop even though it is well
recognized in the academy that rankings have serious methodological flaws and biases.
Global rankings are biased towards traditional elite research institutions (Altbach, 2012).
However, those that produce the rankings believe that they provide valuable information
to politicians, HEI leaders, and consumers. Furthermore, globalization has enhanced
the relationship between rankings and HE as governments, HEIs themselves, faculty,
staff, and students seem to reference rankings.
Governments are referring to rankings in order to gauge how competitive their
institutions are on a global scale. If governments are not satisfied with the rankings of
their HEIs, they are instituting new national agendas that will enhance their universities’
academic standings, which will lead to improvements in the rankings. Ordorika and
Lloyd stated that global rankings are establishing themselves as a major measure that
worldwide policy makers are using (2014). HEIs are no different than governments, as
many HEIs are continuously monitoring their global rankings and how they compare to
peers from around the world. Therefore, similar to governments, HEIs are also updating
policies and introducing new strategic initiatives that will assist in improving their
rankings. In sum, “A high rank is perceived as better, and to be placed in the top 100
worldwide is considered a strategic ambition for many governments and institutions”
(Hazelkorn, 2008, p. 211).
The initiatives by government and HEIs to improve in the rankings is important as
being seen as a world class institution increases their reputation and makes them more
competitive. This is extremely important in regard to recruiting the best faculty, staff,
and students, as faculty and staff want to work at top institutions, and students want to
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attend the best schools. In order to attract the best, institutions will need ample financial
resources to produce groundbreaking research and provide top notch education
experiences as becoming “world class” takes money and resources (Mok & Cheung,
2011).
HEIs receive their financial resources from various avenues including selfgenerating revenue through academic capitalism methods such as charging tuition and
specifically charging higher tuition for in-demand programs; obtaining research funding;
selling services; and fund raising. In addition to self-generating methods, many HEIs,
and especially public institutions in the US, receive government appropriations.
This study looked at major financial resources to gauge their relationship with
global rankings. This is a different approach from previous studies, as this study looked
at the micro-level relationship between specific financial resources and global rankings;
whereas, most previous studies, such as Marigson and van der Wende (2007), and
Kaba (2012), looked at the macro-level relationship that found a strong relationship
between a nation’s GDP and university rankings. Furthermore, as Hazelkorn (2008)
stated, “Almost without exception, the most highly ranked institutions are those with
annual budgets exceeding $1 billion” (p. 211). This study built on Hazelkorn’s
statement, and the GDP relationship, as this study found that there is an overall strong
positive relationship between financial resources and global rankings. Therefore, based
on the study results, it does appear that financial resources could play an important role
in an institution’s global ranking.
In order to understand the influence of money in the rankings, it is important to
review the indicators used in the global ranking systems. Both the ARWU and THE use
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several indicators in their methodology, and many of these indicators require significant
financial investment, which therefore means that institutions who possess more financial
resources should have a competitive advantage.
When reviewing the ARWU indicators, one could argue that all of their indicators
can be influenced by money either directly or in-directly. The first indicator for ARWU is
the number of alumni winning Nobel Prizes and Fields Medals. This indicator could
advantage HEIs that have the financial means to offer higher limit scholarships to attract
the brightest students in the world. Similarly, the second indicator for ARWU is the
number of staff winning Nobel Prizes and Fields Medals in the hard sciences. An
argument can be made that this indicator advantages HEIs that have substantial
financial resources because they have the means to recruit the finest faculty and staff
from around the world. The next three indicators for ARWU are focused on
publications, papers, and citations as the third indicator is the number of highly cited
researchers selected by Thomson Reuters, the fourth indicator is the number of articles
published in Nature and Science, and the fifth indicator is the number of papers indexed
in Science Citation Index-Expanded and Social Science Citation Index. Again, an
argument can be made that all three of these indicators are biased towards HEIs with
vast financial resources as they can recruit top researchers and invest more financial
resources into research programs. Lastly, the final indicator for ARWU is the per capita
academic performance of an institution which is obtained by using the weight scores for
the other 5 indicators divided by the number of full-time academic staff. This is the one
indicator that tries to find balance between large institutions that have the financial
means to obtain a large faculty and staff base vs. small institutions; however, this
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indicator is only weighted at 10%, which is tied for the lowest weight given of all the
ARWU indicators, which means that smaller institutions are still disadvantaged.
Similar to the ARWU indicators, one could argue that all of the THE indicators
advantage wealthy HEIs. The first THE indicator is teaching (the learning environment),
and it is determined by a reputation survey, staff-to-student ratio, doctorate-tobachelor’s ratio, doctorates-awarded-to-academic-staff ratio, and institutional income.
This indicator specifically values institutional income, which will advantage HEIs who
generate significant revenue, but the various ratios, such as staff-to-student ratio also
advantages HEIs who can afford to sustain a large staff which will keep the ratios low.
The second and third indicators are related to research. The second indicator is
research (volume, income and reputation), and it is based on a reputation survey,
research income, and research productivity. The third indicator is citations (research
influence), and THE quantifies the number of times an institution’s published work is
cited. Similar to the research indicators of ARWU, an argument can be made that both
of these indicators are influenced by money as institutions that can sustain a large
number of researchers, and provide them with the resources they need to be
successful, will most likely perform better on these indicators. The fourth indicator is
international outlook (staff, students, research), and it is based on international-todomestic-student ratio, international-to-domestic-staff ratio, and international
collaboration. This indicator also advantages HEIs that have the financial ability to
recruit faculty, staff, and students internationally. In addition, international faculty and
staff may want higher salaries and larger packages to entice them to come, which
means that the richest HEIs in the world are advantaged since they can afford to offer
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those higher amounts. Furthermore, top international students may want higher limit
scholarships and expect a university to provide robust on-campus international services,
which are added costs to HEIs. The last indicator is industry income (knowledge
transfer), and THE looks at how much research income a university earns from industry.
This indicator does reward institutions for their academic capitalism endeavors;
however, similar to other indicators, industry income is highly influenced by research as
making ground breaking discoveries can lead to patents, licenses, and eventually
royalties; therefore, this again advantages HEIs who have the financial means to invest
in research. Overall, even though there are variances between ARWU and THE, an
analysis conducted by Pusser and Marginson (2013) found that there are only minor
differences in what the rankings systems actually measure. With that said, institutions
must decide if they will invest resources into initiatives that global rankings value, and if
they do, what is the cost to other initiatives?
There are some unintended consequences born from university rankings, and
the results of this study further demonstrate some issues when it comes to where
money is invested. Rankings have the power to influence higher education policy at the
government level and therefore create some ethical issues for governments. For
example, knowing the strong relationship between financial resources and global
rankings, governments might invest significant financial resources into their moreprominent institutions at the expense of less-prominent institutions within their country.
In particular, governments may continue to focus on enhancing their research
institutions leaving the non-research institutions with less finances, which could have a
negative impact on an institution’s ability to provide quality education and research
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experiences to students. This example raises an important ethical issue, as a student’s
educational experience could be negatively impacted if a government reallocates
resources based on the influence of rankings.
Furthermore, if additional financial resources are invested into specific institutions
at the expense of others, this gives those specific institutions an advantage when it
comes to recruiting the best faculty and staff as they can offer higher salaries and topnotch infrastructure for their research programs. This could lead to cases in which
faculty with the greatest potential within their respective fields are all located at a limited
number of institutions. Additionally, the institutions receiving additional financial support
could also rustle faculty away from the less wealthy institutions at a greater rate, which
may diminish the education and research programs of those less-resourced institutions.
The ethical issue for governments is further enhanced when these additional untended
consequences are factored in, as one should ask the question, is it fair to students,
residents, and society in general, if a country has all their best faculty and staff located
at a limited number of institutions within the nation? And, who has access to those
institutions? Who is served, and who is excluded? Most nations want to distribute
resources based on national and territorial expectations (Pusser & Marginson, 2013),
but that might not be possible if a country wants to play the rankings game.
In addition to governments, rankings also have the power to influence higher
education institutions themselves and create ethical issues within HEIs as institutions
themselves may decide to invest in only those items that rankings measure. For
example, institutions may focus investments in the hard sciences at the expense of the
liberal art programs. In addition, institutions may create student access issues by
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additional funding to support merit-based scholarships at the expense of providing more
need-based scholarships to disadvantaged students. Furthermore, institutions may
invest additional resources into growing their international student population at the
expense of domestic students. Finally, since the competition for the best faculty, staff,
and students is steep, institutions may invest in infrastructure such as fancy dining halls,
large student complexes, and state-of-the-art research facilities instead of investing in
other areas.
The most important question is, is it fair that rankings have such power over
academics? This leads to the question, why do HEI’s continue to play the rankings
game, and by doing so, continue to empower the rankings? Basically, HEIs may be
creating these unintended consequences which undermine many principles of
academics such as improving access or increasing affordability (Pusser & Marginson,
2012). Again, who is served, and who is excluded?
In sum, this study provides some support to critics that state the global rankings
are having a negative impact on the academy as HEIs need to invest in certain areas
that the rankings value at the expense of other university initiatives. This further
substantiates the general criticism that university rankings are biased towards old, elite,
and wealthy institutions, and these institutions have a competitive advantage over other
institutions with less resources. This study also points to the issue of whether the HEIs
themselves fuel the power of the rankings by decisions they make in allocations of
funding to those items that rankings measure in an effort to “win” in the rankings game.
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Recommendations for Future Research
Given that global rankings and higher education are of increasing interest and
that many individuals and entities refer to global rankings, it is imperative to continue
researching them. Furthermore, since there is a strong relationship between financial
resources and rankings, further research in this area could be insightful. The following
recommendations are made for possible future studies:
1. This study could be reproduced by looking at what the relationship is between
financial resources and the specific indicators that the global rankings use. For
example, what is the relationship between endowment size and the ARWU
indicator for the number of faculty and staff who won the Nobel Prize?
2. While this study examined some of the major financial variables, another
research study could be completed using additional financial resource variables
such as hospital revenue, auxiliary services, and annual gifts. Then multiple
regression could be run to control for the variables to gauge the strength of their
relationships with global rankings.
3. This study could also be replicated by looking at the relationship between
financial resources and other global ranking systems such as the Quacquarelli
Symonds (QS) World University Rankings or the US News Best Global
Universities Rankings.
4. Furthermore, a similar study could be completed using a larger sample size by
including US private institutions. This could be accomplished by using different
financial variables that are consistently reported across public and private
institutions.
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5. A case study could be conducted in which specific institutions are selected and
their financial information and global rankings are tracked over an extended
period of time. This would allow the researcher to see if an institution has any
changes in their rankings and compare whether there were any significant
financial increases or decreases that might have impacted the institution.
6. Lastly, a study could be conducted using student demographics data to look at
relationship between the make-up of institutions’ student bodies in highly-ranked
institutions vs. non-highly or non-ranked institutions, distribution of institutions’
financial resources, and their global rankings. This might enable further
exploration of the criticism that rankings contribute to creating “advantaged” and
“disadvantaged” institutions in the rankings game and potential unintended
consequences for who has access to these institutions.

Conclusion
This study indicated there was a strong relationship between an institution’s
financial resources and its global ranking as there was a strong correlation between
total revenue and an institution’s global ranking. Yet, there are a few cases in which
some institutions in the study had less financial resources, but ranked well, while others
had more financial resources and ranked worse. Furthermore, there was no perfect
correlation; therefore, other variables not included in this study also have an impact.
So, it cannot be stated that having an abundant amount of financial resources will
guarantee a specific ranking as an institution’s ranking is dependent on how they
actually score on items that the global ranking systems value. However, if an institution
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aspires to rank well, it is important for them to invest financial resources strategically
into measures that global rankings value. That investment may come at a cost to
students, programs, and other initiatives that are not valued by the ranking systems.
This study differentiated from others as it looked at the micro-level relationship
between specific financial resources and ranking, and it built upon previous studies by
showing that institutions should continue to self-generate financial resources, such as
tuition revenue and research funding. This is especially true for research funding as it
had the strongest relationship with ranking, which means institutions would be wise to
continue focusing on investing in their research programs with the goal of obtaining
greater research funding. This study also showed that some financial variables such as
endowment size and state appropriation only had weak to moderate relationships with
global rankings, which differs from what other studies have stated in regard to
endowment size. This study showed that having a large endowment is not as important
if an institution has other financial resources.
In this “globalized” world, there seems to be a bit of an arms race as countries
are investing more resources into their HEIs. Institutions will need to sustain and
increase financial resources in order to produce high level research and top-notch
education programs, so that they can be seen as “world class.” Based on this study, it
appears that world class universities are those institutions that have significant financial
resources with a substantial amount of research funding. One could conclude then that
global rankings are influenced by money, which supports the claims of critics that
university rankings are biased. In sum, rankings are not going away despite debates
over their value. Thus, institutions will continue to be challenged to find some balance
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between investing in what global rankings measure while also maintaining other
initiatives that address their core missions but are not counted in the rankings.
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Appendix 2:
2014 ARWU U.S. Public Institutions Excel Spreadsheet

Alumni Award HiCi N&S Pub PCP Total
Score Score Score Score Score Score Score

Institution
Arizona State University

0

20

22.2

27.3

42.5

19.1

24.9

Colorado State University

0

0

20.3

13.6

35.5

19.5

16.2

George Mason University

0

31.9

5.1

9.3

27.9

18.1

17.1

Georgia Institute of Technology

12.9

0

31

22.2

43.9

28

24.1

Indiana University Bloomington

10.5

21.6

18.5

21.4

38.2

19.4

23.5

Iowa State University

0

0

18.5

20

38.9

19.6

17.9

9.1

0

30.7

21.3

50.5

18.5

23.8

The Ohio State University - Columbus

12.9

0

38.3

25.5

60.6

18.8

28.7

Oregon State University

10.5

0

23

20.8

35.3

22.4

19.6

Purdue University - West Lafayette

13.9

23.1

27.7

25.8

49.5

22.2

29.5

Rutgers, The State University of New Jersey - New Brunswick

10.5

18.8

34.5

30.1

49.8

24.5

30.9

Michigan State University

San Diego State University

0

0

14.3

11.5

25

16.6

12.1

Stony Brook University

0

0

14.8

18.9

36.9

16.8

16.2

SUNY at Albany

0

0

13.1

7.2

26.3

18.2

11.4

Texas A & M University

0

0

34.3

23.2

50.2

20.8

24.2

The University of Texas at Austin

16.6

16.3

38.6

36.3

55.7

26

34.5

The University of Texas at Dallas

0

0

10.1

11.5

27.5

21.5

12.3

State University of New York at Buffalo

0

0

13.1

8.1

38.8

15.5

13.9

University of Arizona

14.9

0

27.2

30.7

48.4

20.5

25.4

University of California-Berkeley

66.8

79.4

65.3

67.5

68.1

55.9

70.1

University of California, Davis

0

0

41

35.1

59.3

26.1

30.4

University of California, Irvine

0

29.3

35

31.5

46

27.8

31.9

University of California, Los Angeles

30.2

47.1

52.8

50.9

71.3

31.7

51.9

University of California, Riverside

12.9

0

24.7

27.2

32.7

28.2

21.6

University of California, San Diego

19.7

35.5

56.1

55.7

65

36.5

49.3

University of California, Santa Barbara

14.9

35.1

38.7

28.8

38.6

36.9

34.3

0

0

37.9

34.3

29.4

37.3

24.7

University of California, Santa Cruz

0

0

22.6

9.3

39.7

15.3

16.3

University of Connecticut

University of Cincinnati

11.8

0

8

7.8

34.6

13

12.9

University of Florida

17.5

0

30.9

22

60.4

17.5

26.8

The University of Georgia

0

0

20.6

20.6

42.1

18.3

19.0

University of Hawaii at Manoa

0

0

20.1

23.8

36.3

18.7

18.4

University of Houston

0

0

17.3

11.4

36.7

19.9

15.5
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Appendix 2: 2014 ARWU U.S. Public Institutions Excel Spreadsheet (Cont.)

Alumni Award HiCi N&S Pub PCP Total
Score Score Score Score Score Score Score

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa

0

0

18.9

14.4

43.9

17.4

17.6

30.7

36.2

35.8

36

54.4

28.5

39.4

0

0

20.3

21.2

45.3

17.7

19.6

University of Maryland, College Park

19.7

20

31.9

32.5

52.5

26

32.7

University of Massachusetts Amherst

13.9

0

32.8

17.3

36

23.2

21.5

University of Michigan-Ann Arbor

35.3

0

56.2

42.4

77.3

25.6

42.3

University of Minnesota, Twin Cities

30.2

16.3

47.3

34.5

65.1

26.2

39.3

University of Missouri - Columbia

9.1

0

3.6

15.2

37.2

13.5

13.8

The University of Montana - Missoula

5.3

0

15.9

15

16

17.3

11.9

17.5

0

16.8

12.5

34.3

16.8

16.6

9.1

16.3

40.4

36.3

61.1

25.6

35.2
15.4

University of Nebraska - Lincoln
University of North Carolina at Chapel Hill
University of South Florida

0

0

16.3

9.7

40

18.1

University of Utah

0

11.5

26.5

27.2

47.3

18.7

25.0

University of Virginia

0

0

27

27.9

43.4

18.8

22.1

University of Washington

21.7

31.6

53

53.1

71.6

29

48.1

University of Wisconsin - Madison

31.6

34.8

40.2

37.4

63.2

24.5

41.8

Virginia Polytechnic Institute and State University

11.8

0

11.4

8.4

40.4

16.7

15.3

Washington State University

0

0

17.3

10

30

16.1

13.4

Wayne State University

0

0

3.6

10.1

37.8

13.9

12.0
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Appendix 3:
2015 ARWU U.S. Public Institutions Excel Spreadsheet

Institution
Arizona State University
Colorado State University
George Mason University
Georgia Institute of Technology
Indiana University Bloomington
Iowa State University
Michigan State University
The Ohio State University - Columbus
Oregon State University
Purdue University - West Lafayette
Rutgers, The State University of New Jersey - New Brunswick
San Diego State University
Stony Brook University
University at Albany (State University of New York)
Texas A&M University
The University of Texas at Austin
The University of Texas at Dallas
University at Buffalo, the State University of New York
University of Arizona
University of California, Berkeley
University of California, Davis
University of California, Irvine
University of California, Los Angeles
University of California, Riverside
University of California, San Diego
University of California, Santa Barbara
University of California, Santa Cruz
University of Cincinnati
University of Connecticut
University of Florida
The University of Georgia
University of Hawaii at Manoa
University of Houston
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Alumni Award HiCi
Score Score Score
0
20 22.2
0
0 20.3
0 31.9 5.1
12.6
0 30.3
10.3 21.6 18.5
0
0 20.1
8.9
0 30.7
12.6
0 38.3
10.3
0
23
13.6 23.1 27.7
10.3 18.8 34.5
0
0 14.3
0
0 14.8
0
0 13.1
0
0 34.3
16.2 16.3 38.6
0
0 10.1
0
0 13.1
14.5
0 27.2
65.1 79.4 66.1
0
0
41
0 29.3 34.3
29.5 47.1 52.3
12.6
0 24.7
19.2 35.5 56.6
14.5 39.1 38.7
0
0 37.9
0
0 22.6
11.5
0
8
17
0 30.9
0
0 20.6
0
0 20.1
0
0 17.3

N&S
Score
25.5
14.2
8.9
22.4
21.9
17.1
21.8
22.8
21.2
25.1
24.8
10.1
18.4
8.7
22.7
37.5
11.8
9.3
27.5
65.6
33
28.9
47.2
23.9
55.1
27.5
33.9
9.2
8.6
21
16.7
22.9
13.4

Pub
Score
42.6
36.2
28.7
43.2
39.6
39.3
50.6
60.9
34.7
49
44.6
24.2
36
25.6
49.5
56
27.6
37.5
48.4
67.9
58
45.3
70.7
32.2
62.9
37.3
29
37.9
35
58.7
42.1
36
35.9

PCP
Score
19.1
20.1
18.5
28.1
20.2
19.8
18.9
18.9
22.7
22.4
22.9
16.2
16.7
18.4
20.9
26.6
21.9
15.3
20.3
56.5
26
27.5
31.6
27.5
36.6
38
37.6
15
13.4
17.3
18.1
18.7
20.2

Total
Score
24.5
16.5
17.2
23.8
23.9
17.7
24.0
28.2
19.5
29.2
28.5
11.6
15.9
11.6
23.9
34.8
12.4
13.8
24.7
69.6
29.7
31.0
50.7
20.7
48.7
34.6
24.5
15.8
13.1
26.2
18.1
18.1
15.7

Appendix 3: 2015 ARWU U.S. Public Institutions Excel Spreadsheet (Cont.)
Alumni Award HiCi N&S Pub PCP Total
Score Score Score Score Score Score Score
0
0
21 14.5 43.7 17.8 18.0
29.9 36.2 34.9 32.4 55.5 28.6 38.6
0
0 20.3 18.8 44.7 17.5 19.0
19.2
20
33 31.6 52.7 26.5 32.8
13.6
0
32 16.9 35.5 23.2 21.1
34.4
0 56.2 41.3 75.9 25.6 41.7
29.5 16.3 47.3 32.5
64 26.2 38.5
8.9
0 3.6 12.5 38.1 13.7 13.4
5.1
0 15.9 13.9 17.5 17.8 12.0
17
0 16.8 11.6 33.4 16.7 16.1
8.9 16.3 39.8 33.5 61.2 25.6 34.4
0
0 16.3 10.4 40.2 18.5 15.6
0 11.5 26.5 25.5 46.7 18.7 24.5
0
0
27 27.7 43.7 19.1 22.1
21.2 31.6
53 51.7 71.9 29.3 47.8
30.8 34.8 40.2 35.7 62.5 24.6 41.1
11.5
0 11.4 11.4 40.9 17.4 16.0
0
0 17.3 8.5
31 16.6 13.3
0
0 3.6 9.3 38.1 14.2 11.9

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa
University of Maryland, College Park
University of Massachusetts Amherst
University of Michigan-Ann Arbor
University of Minnesota, Twin Cities
University of Missouri - Columbia
University of Montana - Missoula
University of Nebraska - Lincoln
University of North Carolina at Chapel Hill
University of South Florida
University of Utah
University of Virginia
University of Washington
University of Wisconsin - Madison
Virginia Polytechnic Institute and State University
Washington State University
Wayne State University
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Appendix 4:
2016 ARWU U.S. Public Institutions Excel Spreadsheet
Alumni Award HiCi N&S Pub PCP Total
Score Score Score Score Score Score Score
Arizona State University
0
20 14.5 22.8 44.6 22.4 23.1
Colorado State University
0
0 10.3 14.7 35.8 18.4 14.3
George Mason University
0 31.9
0
7 28.1 19.3 15.7
Georgia Institute of Technology
12.6
0
37 22.1 44.1 31.3 25.6
Indiana University Bloomington
10.3 21.6 22.9 20.1 40.1 21.1 24.6
Iowa State University
0
0 14.5 13.5 39.4
19 15.7
Michigan State University
8.9
0 22.9 24.2 51.1 18.9 22.9
The Ohio State University - Columbus
12.6
0 32.4 20.8 62.3 18.8 26.8
Oregon State University
10.3
0 17.8 23.5 35.8 23.5 19.2
Purdue University - West Lafayette
13.6 23.1 25.1 24.4 50.1 24.2 28.9
Rutgers, The State University of New Jersey - New Brunswick
10.3 18.8 22.9 25.4 43.9 17.3 25.5
San Diego State University
0
0 10.3
10 25.8 17.3 11.2
Stony Brook University
0
0 10.3 19.6 38.1 18.1 15.7
University at Albany (State University of New York)
0
0 10.3
8 25.8 18.8 10.9
Texas A&M University
0
0 22.9 21.9 50.1 18.4 21.3
The University of Texas at Austin
16.2 16.3
29
37 56.3 26.6 32.7
The University of Texas at Dallas
13.6
0 10.3 13.2 27.4 22.2 14.1
University at Buffalo, the State University of New York
0
0 10.3 9.7 38.9 16.2 13.7
University of Arizona
14.5
0 27.1 27.3 49.1 23.9 25.1
University of California, Berkeley
65.1 79.4 64.9 68.7 68.4
59 70.1
University of California, Davis
0
0 30.8
32 58.1 24.9 27.2
University of California, Irvine
0 29.3
29 28.1
45 26.8 29.6
University of California, Los Angeles
29.5 47.1
58 44.5 71.4 33.4 51.5
University of California, Riverside
12.6
0 22.9 22.1 32.3 26.5 19.8
University of California, San Diego
19.2 35.5 49.2 57.8 63.5
37 47.8
University of California, Santa Barbara
14.5 39.1 32.4 27.3 37.7 38.2 33.3
University of California, Santa Cruz
0
0
47 32.4 28.8 42.9 26.5
University of Cincinnati
0
0 17.8 10.2 38.8 16.5 15.3
University of Connecticut
11.5
0
0 9.1 36.3 13.7 11.8
University of Florida
17
0 27.1 20.2 59.6 23.4 26.0
The University of Georgia
0
0 14.5 17.8 43.1
18 17.2
University of Hawaii at Manoa
0
0 17.8 21.5 36.5 20.9 17.6
University of Houston
0
0 17.8 11.6 37.3 21.2 15.8
Institution
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Appendix 4: 2016 ARWU U.S. Public Institutions Excel Spreadsheet (Cont.)
Alumni Award HiCi N&S Pub PCP Total
Score Score Score Score Score Score Score
0
0 14.5 11.8 43.6 17.8 16.1
29.9 36.2 30.8 33.1 55.1 29.1 37.7
0
0 20.5 16.1 44.2 17.5 18.3
19.2
20 22.9 32.8 52.7 27.6 31.0
13.6
0 27.1 16.4 36.2 22.9 20.0
34.4
0 51.3 41.6 76.6 25.8 40.8
29.5 16.3 39.7 32.5 64.8 24.1 36.8
8.9
0 17.8 13.9 37.6 16.4 16.7
5.1
0 14.5 12.5 16.5
18 11.2
17
0 14.5 13.7 35.1 19.8 16.7
8.9 23.7 39.7 32.6 60.8 33.8 36.4
0
0 20.5 8.9 40.8 19.5 16.3
0 11.5 25.1 26.6 48.3
26 25.4
0
0 10.3 27.3 43.5 18.5 18.5
21.2 31.6 49.2 52.1 72.6
31 47.3
32.8 34.8 30.8
35 62.7 24.3 39.2
11.5
0
0 11.8 41.8 17.1 13.9
0
0 10.3 7.2 30.6 16.9 11.6
0
0 10.3 6.6 37.2 15.1 12.6

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa
University of Maryland, College Park
University of Massachusetts Amherst
University of Michigan-Ann Arbor
University of Minnesota, Twin Cities
University of Missouri - Columbia
University of Montana - Missoula
University of Nebraska - Lincoln
University of North Carolina at Chapel Hill
University of South Florida
University of Utah
University of Virginia
University of Washington
University of Wisconsin - Madison
Virginia Polytechnic Institute and State University
Washington State University
Wayne State University
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Appendix 5:
2014/2015 THE U.S. Public Institutions Excel Spreadsheet

Institution
Arizona State University
Colorado State University
George Mason University
Georgia Institute of Technology
Indiana University
Iowa State University
Michigan State University
Ohio State University
Oregon State University
Purdue University
Rutgers, the State University of New Jersey
San Diego State University
Stony Brook University
State University of New York Albany
Texas A&M University
University of Texas at Austin
University of Texas at Dallas
University at Buffalo
University of Arizona
University of California, Berkeley
University of California, Davis
University of California, Irvine
University of California, Los Angeles
University of California, Riverside
University of California, San Diego
University of California, Santa Barbara
University of California, Santa Cruz
University of Cincinnati
University of Connecticut
University of Florida
University of Georgia
University of Hawai’i at Mānoa
University of Houston

Industry International Total
Outlook Score
Teaching Research Citations Income
35.7
37.5
73.1
32.6
29.5 46.9
27.6
31.3
59.9
38.8
30.4 38.9
26.3
20.3
53.9
28.7
35.8 33.6
62.5
71.2
85.8
72.3
68.9 72.8
46.5
35.1
73.1
37.1 50.1
36.4
30.9
72
54.4
40.6 46.2
51.1
49.4
74
31.7
55 57.3
54
51.1
80.4
46.8
51.5 60.7
27.8
21.1
63.3
32
36.7 37.2
47.8
50.5
62.2
47.8
64.3 54.0
40.5
45.3
71
35.2
34.3 50.5
19.7
24.8
65.6
29.2
26.9 35.8
32.8
24.4
80.4
31.3
60.5 46.6
25.7
35
68.9
29.77
39.6 42.6
46.2
51.9
55.1
49.6
49.1 50.9
64.3
72
91.5
58.1
33.1 72.3
26
28.2
77.8
41.6
55.4 44.8
40.1
39.8
57.5
39.6
57 46.5
44.9
51.4
74
99.6
38.8 56.5
84.2
96.7
99.1
44.8
58.5 89.5
54.4
59.7
80.4
55.4
52.9 63.7
39.5
41.7
89.5
40
56.1 56.4
82.4
90.5
95.3
49.2 85.5
29.4
27.5
91.5
39.5
61.6 50.1
52
66.6
96.4
54.2
37 68.6
49.4
61.4
99.2
87.1
64.3 70.0
30.6
31.9
100
33.8
54.6 53.7
32
22.4
67.8
35.6
26 39.5
37.6
27.1
45.4
31.1
38.8 36.7
49.8
52.1
62.2
32.2 52.5
39.7
28.9
46.6
31.1
35.3 38.0
35.1
30.7
51.5
38.3
59.4 40.6
39.3
25.8
44.2
43.2
33.1 36.4
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Appendix 5: 2014/2015 THE U.S. Public Institutions Excel Spreadsheet (Cont.)

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa
University of Maryland, College Park
University of Massachusetts
University of Michigan
University of Minnesota
University of Missouri
University of Montana
University of Nebraska-Lincoln
University of North Carolina at Chapel Hill
University of South Florida
University of Utah
University of Virginia
University of Washington
University of Wisconsin-Madison
Virginia Polytechnic Institute and State University
Washington State University
Wayne State University

Industry International Total
Teaching Research Citations Income
Outlook Score
43
34.1
55.1
40.7
53.4 44.7
67.7
79
77.8
51.7
43.9 71.9
41.9
33.5
71
49.3
31.7 47.5
36.5
39.1
83.6
33.2
44.8 52.0
44.8
49.1
78.7
52.8
40.3 56.1
77
86.5
88.9
55.7
49.8 80.9
59.9
64.7
82.9
33.8 65.9
31.7
22
46.6
31.2
29.6 33.1
29.1
13.7
75
34.4
20.7 37.8
31
24.4
57.5
35
47.8 38.3
57.9
58.6
91
40.5
35.3 65.9
27.7
37.9
55.1
99.8
41 41.8
38.8
36.5
75
58.1
27.5 48.6
48.7
35.9
76.9
49.8
31.8 52.1
64.5
68.9
95
44.7
47.9 73.2
67.7
71.3
87.7
53.3
33.6 71.9
40.1
40
40.7
42.6
28.9 39.5
28.5
27.5
44.2
54.5
36 34.1
32
15.2
61
21.49
30.7 35.3
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Appendix 6:
2015/2016 THE U.S. Public Institutions Excel Spreadsheet

Institution
Arizona State University
Colorado State University
George Mason University
Georgia Institute of Technology
Indiana University
Iowa State University
Michigan State University
Ohio State University
Oregon State University
Purdue University
Rutgers, the State University of New Jersey
San Diego State University
Stony Brook University
State University of New York Albany
Texas A&M University
University of Texas at Austin
University of Texas at Dallas
University at Buffalo
University of Arizona
University of California, Berkeley
University of California, Davis
University of California, Irvine
University of California, Los Angeles
University of California, Riverside
University of California, San Diego
University of California, Santa Barbara
University of California, Santa Cruz
University of Cincinnati
University of Connecticut
University of Florida
University of Georgia
University of Hawai’i at Mānoa
University of Houston

Industry International Total
Outlook Score
Teaching Research Citations Income
32.4
38.1
84.6
32
31.9 49.7
31.6
33
59.3
41
34.5 40.8
64.9
29.1
29.6
21.2
36.9 38.2
57.8
72.7
86
73.7
71.5 72.1
43
27.3
74.8
37.6
41.2 47.6
35.4 40.6
31.2
29.4
61.5
54
47.3
52.6
76.8
32.2
56.4 58.0
83.2
53.1
53 59.7
51.6
46.6
30.6
28.5
63.8
32.1
42.8 40.9
57.7
63.2
66.4 57.0
50.2
55.7
75.4
35.9
34.7 56.0
43.9
29.3
25.9 35.7
20.3
27
62.7
22
83
33.4
32.6
53.2 46.1
25.6
35.3
35.5
28
31.4 32.0
49.4
52.4
47.1
46.4
47.8 49.4
59.3
69.7
92.2
63.1
31.7 70.3
24.3
26.7
86.8
41.8
52.3 46.3
36.5
37.9
62
43.8
60.6 46.6
38.7
41.8
79.5
32.4
38.6 51.7
80.4
91.1
99.7
47.9
61.9 87.2
60.1
72.7
84.3
57.3
58.4 71.0
39.9
41.8
91.6
48.9
59.2 57.7
80.8
88.6
98.5
47.9
56.4 85.8
33.3
91.2
42.5
59.5 51.1
27.5
69.8
56.9
98.7
56.7
42.9 72.2
52.6
66
99.2
90.4
61.5 72.2
31.1
34.2
99.9
36.1
45.6 53.9
31.3
20.4
72.1
35.3
28.3 40.1
35.9
25.6
57
30.9
43.1 39.6
51.8
56.8
67.7
33.3 56.1
41.1
30.5
52.2
30.9
39.2 40.9
32
35.5
67.7
44.7
63.4 46.4
34.9
26.5
52
42.3
33.9 37.6
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Appendix 6: 2015/2016 THE U.S. Public Institutions Excel Spreadsheet (Cont.)

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa
University of Maryland, College Park
University of Massachusetts
University of Michigan
University of Minnesota
University of Missouri
University of Montana
University of Nebraska-Lincoln
University of North Carolina at Chapel Hill
University of South Florida
University of Utah
University of Virginia
University of Washington
University of Wisconsin-Madison
Virginia Polytechnic Institute and State University
Washington State University
Wayne State University

Industry International Total
Teaching Research Citations Income
Outlook Score
40.9
29.2
63.2
38
58.1 45.3
64.5
81.2
86.8
52.8
45.8 74.5
41
26.7
73.5
54.1
32.3 46.1
45
42.1
88.2
32.3
43.5 56.7
40.2
36.3
88.1
52.2
48.9 54.3
76.8
85.2
94.4
56.3
53.7 82.4
53.5
61
88
98.5
35.3 65.9
31.2
21
60.2
31.1
31 36.8
30.8
13.6
65.5
31
21.5 35.4
30.1
30.2
53.5
35.6
45.8 38.5
58
54.5
95.9
39.4
39 66.4
24.8
35.7
73.4
99.8
45.1 46.0
35.6
35.3
83.7
57.4
30.1 50.1
38.8
37.5
87.3
37.9
43.4 53.3
67.1
70
98.6
43.1
51.2 75.6
65.1
68.2
86.6
48.5
33 69.7
34.9
38.2
54.2
43.3
29.5 41.5
29
28.2
49.6
57.1
39.6 36.4
31.9
14.2
65.3
41.7
29.6 36.7
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Appendix 7:
2016/2017 THE U.S. Public Institutions Excel Spreadsheet

Institution
Arizona State University
Colorado State University
George Mason University
Georgia Institute of Technology
Indiana University
Iowa State University
Michigan State University
Ohio State University
Oregon State University
Purdue University
Rutgers, the State University of New Jersey
San Diego State University
Stony Brook University
State University of New York Albany
Texas A&M University
University of Texas at Austin
University of Texas at Dallas
University at Buffalo
University of Arizona
University of California, Berkeley
University of California, Davis
University of California, Irvine
University of California, Los Angeles
University of California, Riverside
University of California, San Diego
University of California, Santa Barbara
University of California, Santa Cruz
University of Cincinnati
University of Connecticut
University of Florida
University of Georgia
University of Hawai’i at Mānoa
University of Houston

Teaching Research Citations
38.5
48.9
87.7
29.6
32.6
63.4
28.1
24.6
73.4
60.8
79.2
90.8
46.4
40.2
82.1
31.2
25.3
60.6
51.6
48.9
81.1
57
53.1
86.2
29.3
28.2
69.7
57.2
66.8
69
47.7
49.8
77.9
20.9
28.8
64.4
34.7
24.5
86.8
23.5
22.8
45.8
53.1
57
50.7
63.9
65.9
93
26.9
32.5
90.4
38
29
66.1
42.9
42.2
83.2
82.4
96.1
99.8
61.4
67.3
86.6
42.5
45
94.1
82.9
89
98.4
32
33.7
93.4
61.2
66.2
98.9
52.2
62.6
99.2
34.7
35.3
99.8
37.8
29.6
75.4
37
28.2
62.5
53.6
48.1
72.9
33
35
57.2
34.2
38.7
73.2
35.4
29.4
54.3
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Industry International Total
Income
Outlook Score
36.6
49.7 57.2
43.6
35.1 41.4
33.4
38.7 41.6
62.3
72.8 76.3
35.2
47 55.0
47.5
37.9 39.2
38.5
58.8 59.9
50.6
54.6 64.3
36
46 42.5
62.5
67.7 64.5
36.6
35.6 56.2
33.2
27.3 37.1
35.6
55.6 48.9
32.7
34.4 31.0
46.9
50.1 53.2
51.3
35.7 70.8
43.3
53.1 50.0
42.8
64.6 45.8
35.6
41.7 54.5
37.6
59.6 88.9
50
61.2 70.4
45.5
62.3 60.3
47.1
58 86.6
40.5
62.2 53.4
67.3
47.7 73.2
87.6
63.3 71.2
40.9
48.7 55.6
41.9
31.8 46.3
35.1
40.6 42.2
65.7
35.2 56.6
34.9
41.7 41.6
53.2
63.5 49.9
40.6
36.8 39.5

Appendix 7: 2016/2017 THE Excel U.S. Public Institutions Spreadsheet (Cont.)

Institution
University of Illinois at Chicago
University of Illinois at Urbana-Champaign
University of Iowa
University of Maryland, College Park
University of Massachusetts
University of Michigan
University of Minnesota
University of Missouri
University of Montana
University of Nebraska-Lincoln
University of North Carolina at Chapel Hill
University of South Florida
University of Utah
University of Virginia
University of Washington
University of Wisconsin-Madison
Virginia Polytechnic Institute and State University
Washington State University
Wayne State University

Teaching Research Citations
46
35.3
69.6
81.4
89.3
65.6
40.9
27.1
74.9
51
63.2
91.1
40.4
34.8
85.6
79.4
86.1
95.8
60.3
69.8
87
30.9
19.3
67
34.4
15.4
64.8
31.2
29.1
67.2
61.9
59.6
96.1
27.8
34.9
75.2
37.9
30.5
86.7
53.7
38.6
86.6
70.2
80.4
98.8
68.2
71.4
87.9
34.9
39.9
62.1
29.6
29.6
59.8
33
15.7
71.9
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Industry International Total
Income
Outlook Score
41.6
57.1 50.6
50.3
49.7 75.9
53.8
34.6 46.8
38.5
36.7 65.3
50.2
51.5 53.4
43.9
54.6 83.6
94.2
38.2 70.4
33.8
34 38.6
36
25.4 37.2
38.5
48 42.8
41
40 69.3
95.8
44.4 47.1
47.8
32.5 50.2
41.9
44.6 58.1
49.8
55 80.2
47.4
42 72.6
44.1
31.4 44.5
56.9
43.3 40.4
42.2
33.3 39.7

Appendix 8:
2014 ARWU Distribution and Probability Plot
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Appendix 9:
2015 ARWU Distribution and Probability Plot
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Appendix 10:
2016 ARWU Distribution and Probability Plot
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Appendix 11:
2014/2015 THE Distribution and Probability Plot
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Appendix 12:
2015/2016 THE Distribution and Probability Plot
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Appendix 13:
2016/2017 THE Distribution and Probability Plot
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Appendix 14:
2012/2013 Endowment Size Distribution and Probability Plot
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Appendix 15:
2013/2014 Endowment Size Distribution and Probability Plot
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Appendix 16:
2014/2015 Endowment Size Distribution and Probability Plot
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Appendix 17:
2012/2013 Research Funding Distribution and Probability Plot
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Appendix 18:
2013/2014 Research Funding Distribution and Probability Plot
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Appendix 19:
2014/2015 Research Funding Distribution and Probability Plot
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Appendix 20:
2012/2013 State Appropriation Distribution and Probability Plot
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Appendix 21:
2013/2014 State Appropriation Distribution and Probability Plot
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Appendix 22:
2014/2015 State Appropriation Distribution and Probability Plot
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Appendix 23:
2012/2013 Tuition Revenue Distribution and Probability Plot

242

Appendix 24:
2013/2014 Tuition Revenue Distribution and Probability Plot
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Appendix 25:
2014/2015 Tuition Revenue Distribution and Probability Plot
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Appendix 26:
2012/2013 Total Revenue Distribution and Probability Plot
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Appendix 27:
2013/2014 Total Revenue Distribution and Probability Plot

246

Appendix 28:
2014/2015 Total Revenue Distribution and Probability Plot
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